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THICKNESS OF DRIFT AND BEDROCK PHYSIOGRAPHY 
OF INDIANA NORTH OF THE WISCONSIN GLACIAL BOUNDARY 
By William J. Wayne 
ABSTRACT 
The thickness of glacial drift in Indiana is determined largely by the relief of the subdrift 
surface. Only locally is the thickness controlled principally by present land forms. Preglacial and 
interglacial valleys produce wide and abrupt variations in drift thickness, especially in central 
Indiana. Drift is thin over extensive terranes of the bedrock uplands, but much thicker drift overlies 
bedrock lowlands. North of the Wisconsin glacial boundary drift obscures nearly all features of the 
bedrock topography. Isopachous contours of drift thickness based upon well, outcrop, and 
geophysical data provide a general, yet reasonably accurate, reconstruction of bedrock 
physiography and drainage. 
In Indiana the bedrock physiographic units are regional features that were formed by 
differential rates of erosion on gently dipping Paleozoic shales, limestones, and sandstones. These 
physiographic units must have been in existence before the Pleistocene epoch, for the units are well 
defined even in northern Indiana, where they were protected from extensive dissection during the 
Pleistocene by a mantle of glacial drift. 
Most of Indiana was drained by the Teays River and its tributaries before the time of 
glaciation. A continental divide between drainage southward to the Gulf of Mexico and 
northeastward to the Gulf of the St. Lawrence trended approximately in an easterly direction across 
northern Indiana from the Kankakee River to northern Allen County. Many of the preglacial valleys 
are filled with permeable glacial outwash. Potential water resources from these buried aquifers are 
immense. 
During the latter part of the Tertiary period, Indiana was eroded to an old-age surface called 
the Lexington peneplain. Rejuvenation, probably in Pliocene time, caused valley entrenchment. 
Glaciation disrupted the Tertiary drainage and diverted some rivers into new courses. The remnants 
of these former valleys that lay outside the glacial margin now are strath terraces, which were 
formed during the Parker cycle. The floor of buried Teays Valley in Indiana, which carried an 
underfit river as a result of Nebraskan or Kansan glaciation, also is probably Parker in age. Static 
rejuvenation of the Ohio and Wabash, caused by the diversion of an overfit river into their valleys, 
and glacial lowering of sea level were the major factors in the erosion of the deep valleys (“deep 
stage”) of these rivers in pre-Illinoian time. Present drainage in Indiana is the 
9 
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result of further modification produced by Wisconsin (Tazewell and Cary) glaciers. 
INTRODUCTION 
Extent and purpose of study 
In recent years ground-water studies have shown that many of the large aquifers in glacial 
deposits in Indiana are localized along buried valleys. In these valleys, most of which served as 
sluiceways at various times during the Pleistocene epoch, large quantities of glacial outwash were 
deposited. Some of them, such as the Ohio, lower Wabash, and Whitewater, are only partly filled, 
but other equally large valleys are completely buried. This study is intended primarily to aid in 
locating the buried valleys within the region of Indiana that is covered by Wisconsin drift and in 
evaluating them as aquifers. 
The thickness of drift map (pl. 1) should be of interest to geologists, engineers, well drillers, 
and others who are concerned with appraisal of water resources, cut-outs in coal or limestone, 
foundation  materials for heavy construction, drilling operations, and similar work. In preparing 
this map an attempt was made to consider carefully the effects of present topographic variations as 
well as those of the buried surface. The abrupt 50- to 100-foot changes in elevation along present 
river valleys are shown by closing contour lines. Only in areas of rugged morainal topography 
where local relief is great and in areas where glacial drift is unusually thick and information is 
meager are the contours intentionally generalized. These parts of the map undoubtedly will require 
much revision as additional data become available. Only minor changes should be necessary in 
most of central Indiana, where water wells that enter bedrock are more abundant. 
Data and methods 
Most of the data used in preparing this report were obtained from water well records, 
although oil and gas wells, coal test holes, and outcrops were used where they were available. 
Geophysical (seismic) records were used to supplement well records in areas where few borings 
reach bedrock. in all, approximately 12,000 records were plotted and evaluated. 
All data were plotted on county maps, with scales of either 1 inch to 1 mile or 1 
i n c h  t o  2  m i l e s ,  b e f o r e  i n t e r p r e t a t i o n  w a s  a t ­
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tempted. A Salzman projector was used to reduce the county maps to the compilation scale of the 
map used in this report. Because of the small scale of the map (pl. 1), datum points are not shown. 
The original records and large-scale maps used as worksheets, however, are on open file in the 
offices of the Indiana Department of Conservation, Geological Survey. 
The map showing thickness of drift (pl. 1) was completed in 1952 (Wayne, 1952a) on the 
basis of all data available at that time. Parts of the map and text were extensively revised in 1955 
to make use of additional data that permitted a more precise interpretation. 
Well records. --Records of water wells were obtained from active and retired well drillers 
in central and northeastern Indiana during the summers of 1950 and 1951. The accuracy with 
which borings could be located varied considerably. Most of the locations were determined by the 
drillers with the aid of county property books, and a sample of each lot of logs was field checked 
to determine the accuracy of locations within each lot. Because the location of many wells 
depended entirely upon the drillers I memories, however, some errors undoubtedly are present. 
Most of the records obtained from published literature gave only general locations. Those records 
which have inaccurate locations were used only in areas where no other data were available. 
Between 1948 and 1953, either I or some member of the Indiana Geological Survey staff examined 
nearly all the bedrock outcrops shown on plate 1. A few outcrops, however, were not visited, and 
information about them was obtained from published records. Some of the more useful published 
reports which contained well records and outcrop data are papers by Ashley (1899), Blatchley 
(1905), Brown (1949), Capps (1910), Klaer and Stallman (1948), Leverett (1905), Leverett and 
Taylor (1915), Logan (1931), Stallman and Klaer (1950), and the geologic reports of Indiana coun­
ties that were published in the annual reports of the State Geologist between 1872 and 1898. 
Geophysical records. --Much of northeastern Indiana is covered by thick glacial drift, and 
few water wells are drilled to the underlying bedrock. Records of a few scattered oil and gas test 
holes indicate the general extent and thickness of drift, but these test holes are inadequate both in 
number and spacing for determining even the broadest features of the bedrock topography. Because 
no data were available, the Geophysics Section of the Indiana Geological Survey undertook a 
program of shallow exploration with a refraction seismograph. 
Because the Paleozoic limestones, shales, and sandstones which underlie glacial drift in 
Indiana transmit shock waves at greater velocities than does the unconsolidated drift, a refraction 
seismograph is well suited to an accurate and rapid determination of drift 
__________ 
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thickness. Depths in excess of 500 feet have been readily determined. Seismic. determinations 
made near borings for control purposes indicate that refraction seismic measurements of drift thick­
ness can be accepted within ±10 percent. Interbedded drift units of differing velocities are 
commonly too thin or discontinuous to be recognizable on the seismic record and are plotted as an 
average velocity of the drift. A fairly thick, more compact, old till has been detected on a few 
records, however, and a thin layer of lower velocity drift is present at the surface. Velocities 
generally range from about 5,000 feet per second to 7,500 feet per second in Pleistocene materials 
and from 9,000 feet per second to 22,000 feet per second in the bedrock. 
In 1950, a grid of known depths to bedrock was established at 3-mile intervals along 
congressional township lines from T. 29 N. northward to the state line and from the western state 
line eastward to R. 7 E. (pl. 1). Because the grain of bedrock topographic features in the 
northeastern counties seemed to trend eastward, the pattern was altered in 1951 to 3-mile spacing 
along range lines so that known points on cross sections would be spaced more closely. In 
addition, several lines of seismic datum points with 1 -mile spacing were made transverse to large 
bedrock valleys along which most water wells stopped in shallow gravels and sands. Thus, at 
selected intervals along the buried valleys, relatively accurate cross sections could be drawn and 
precise positions of the valleys plotted. 
Although the amount and quality of data used in this study are adequate to present a regional 
picture of subdrift features on a small scale (pl. 1), interpretation of the size and cross-sectional 
shape of the buried valleys may be in error, particularly in places where only a limited amount of 
information was available. In places where very precise details of the positions of buried valleys 
must be known for engineering needs or ground-water explorations, much refinement can be 
obtained by working on larger scale maps with additional data. A recent study (Biggs and Wayne, 
1953)1 indicates that many buried valleys actually may be somewhat narrower than they have been 
interpreted in this report. 
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PHYSIOGRAPHIC UNITS 
North of the Wisconsin glacial boundary in Indiana the bedrock topography is obscured, 
and most land forms are the result of glacial deposition. The physiographic units of Indiana used 
in this report are those proposed by Malott (1922, p. 83-124). They have been modified slightly 
where more recent detailed mapping has provided the data necessary for refinement of boundaries 
(fig. 1). Only the physiographic units of glacial origin are discussed in this part of the report. 
The entire region covered by this study is part of the Central Lowlands province as defined 
by Fenneman (1938, p. 454-456). The Wabash and Eel Rivers divide the region into two parts, the 
Great Lakes area to the north and the Till Plains area to the south. 
Tipton till plain 
The largest physiographic unit in Indiana is the broad plain which lies south of the Wabash 
and Eel Rivers and immediately north of the regional units developed on bedrock in southern 
Indiana (fig. 1). 
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Figure 1. Map of Indiana showing regional physiographic units

based on present topography. Modified from Malott, 1922, pl. 2
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Called the Tipton till plain by Malott (1922, p. 104-112), it is characterized by little relief and only 
slight modification by post-Wisconsin streams. Over wide areas the topography is extremely flat, 
and most of the moraines which cross this till plain have gentle rather than steep slopes. I have 
modified the northern boundary east of Logansport as shown by Malott and have moved it to the 
north edge of the valley train along Eel River as far east as northern Allen County, where the 
boundary turns southeastward along Cedar Creek to St. Joseph River. It follows the St. Joseph 
Valley to the abandoned outlet of Lake Maumee at Fort Wayne. This change has been made 
because the unusual flatness of the surface between the Wabash and Eel Rivers is much more 
characteristic of the Tipton till plain than of the rugged morainic areas to the north (Wayne and 
Thornbury, 1951, p. 7). 
For a few miles north of the Wisconsin glacial boundary, the area is a transitional one. Its 
surface topography is like that of the till plain, but drift is thin enough that the bedrock uplands and 
lowlands can be recognized, particularly in that part of the area east of the Knobstone escarpment, 
where pre-Wisconsin relief was greatest. Except in and near the Wabash Valley, all preglacial 
physiographic features are obscured north of a boundary that represents a major readvance of 
Wisconsin ice across Indiana (Wayne, 1954a, p. 199) (fig. 2). Throughout the till plain, variations 
in drift thickness are related almost entirely to the relief on the bedrock surface; thus the isopachous 
lines on plate 1 rather accurately define the bedrock valleys that lie beneath this region. 
Northern lake and moraine region 
A region of varied topography, subdivided by Malott (1922, p. 112) into five parts, lies north 
of the Tipton till plain. Within this region most of the flat areas are lacustrine plains, outwash plains, 
or valley trains. Moraines are rugged and steep, and nearly all the lakes are kettles within moraines 
and outwash plains. In the morainic areas, present surface relief is as great as, or greater than, the 
relief on the bedrock surface, and in general the thickness of drift contours show only moderate 
correspondence with buried valleys. In this region a study of bedrock topography and drift thick­
ness is greatly hindered by the lack of rock outcrops and by the abundance of shallow ground­
water aquifers. Because few wells reach bedrock, seismic work was necessary in order to obtain 
adequate data for even a generalized drift thickness map of this region. 
Calumet lacustrine plain. --The Calumet lacustrine plain (Malott, 1922, p. 113), the area 
c o v e r e d  b y  w a t e r s  o f  g l a c i a l  L a k e  C h i c a g o ,  
16 THICKNESS OF DRIFT AND BEDROCK PHYSIOGRAPHY 
Figure 2. Map of Indiana showing glacial boundaries and Wisconsin moraines. In part from 
Leverett end Taylor, 1915, pl 6; Thornbury, 1937, fig 8; and Thornbury, in preparation. 
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lies south of the present shore line of Lake Michigan (fig. 1). Its southern boundary is the 
Glenwood beach along the north edge of the Valparaiso moraine. Its topography, except for dunes 
along the present and former shore lines, is that of a nearly flat lacustrine plain. 
Valparaiso moraine. --The Valparaiso moraine (Malott, 1922, p. 113-114) is an area of 
rolling terrain around the south end of Lake Michigan (fig. 1). West of Valparaiso the moraine 
consists of three ridges and is 12 to 13 miles across, but east of Valparaiso it is a single morainic 
belt about 8 miles wide. Geologic work in Illinois (Powers and Ekblaw, 1940, p. 1330-1331; 
Leighton and Willman, 1953, p. 9-10) indicates that the Valparaiso moraine represents the terminal 
position of the Lake Michigan lobe during the Cary subage. Glacial drift thickens beneath the 
Valparaiso moraine from less than 150 feet to more than 200 feet. 
Kankakee outwash and lacustrine plain. - -Malott (1922, p. 114-116) applied the name 
Kankakee lacustrine plain to the nearly flat area of sandy lacustrine plains, outwash plains, and 
valley trains associated with the Kankakee, St. Joseph, Tippecanoe, and Iroquois Rivers (fig. 1). 
Dunes, many of which are relatively low, are common in the area. Because this plain is underlain 
to a large extent by outwash sand and gravel and not predominantly by lacustrine deposits, I believe 
that the name “Kankakee outwash and lacustrine plain” is more suitable than Kankakee lacustrine 
plain. Much of the area is underlain by thin drift over a nearly flat bedrock surface. The drift 
isopachs define fairly well the few bedrock valleys in this plain. 
Steuben morainal lake area. - -The northeastern part of Indiana, where recessional moraines 
of the Saginaw ice lobe constitute much of the surface, is called the Steuben morainal lake area 
(Malott, 1922, p. 116-124) (fig. 1). The northern limbs of the Erie lobe moraines also are included 
in this area, since in northeastern Indiana the Mississinewa and younger end moraines lie close 
together and little area of ground moraine exists between them. Local unevenness of topography 
and paucity of data on drift thickness make it necessary for the isopachous contours as shown on 
plate 1 to be very generalized and subject to much revision as more information becomes available. 
Maumee lacustrine plain. - -The flat, abandoned floor of glacial Lake Maumee is called the 
Maumee lacustrine plain (Malott, 1922, p. 124) (fig. 1). This plain is extensive in Ohio, and its 
westernmost tip extends into Indiana as far as the spillway of glacial Lake Maumee at Fort Wayne. 
An abandoned beach line northeast of Fort Wayne follows the inner edge of the Fort Wayne 
moraine; southeast of that city the beach is a short distance northeast of the moraine. 
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BEDROCK PHYSIOGRAPHIC UNITS 
The major features of bedrock topography in Indiana resulted from fluvial erosion on nearly 
flat-lying sedimentary rocks in a region of humid climate. Differential erosion on limestones, sand­
stones, and shales have produced alternating upland and lowland areas. Although the region 
generally is considered to have been part of an extensive late Tertiary peneplain, I doubt that it 
reached a stage of land reduction in which all structural and lithologic control was gone. 
The well -differentiated physiographic units of central and northern Indiana which had been 
formed during the interval that followed late Tertiary (Lexington) peneplanation and preceded 
glaciation were covered by glacial deposits and preserved from further modification. Generalized 
boundaries can be drawn for these various units (fig. 3). Malott (1922, p. 83-84) extended the 
physiographic units of southern Indiana as far north as they could be identified and pointed out that 
most of them had both glaciated and unglaciated parts. I have adopted all but one of the names 
proposed by Malott and have extended the units as far northward as they are recognizable. It has 
been necessary to propose new names for those areas of the buried topography of northern Indiana 
that are not continuations of the southern Indiana physiographic units. 
Dearborn upland 
The Dearborn upland (Malott, 1922, p, 84-86), which lies within the area covered by ice 
during Illinoian glaciation, is characterized by smooth, steep slopes and long, flat-topped fingers 
of upland between deeply intrenched valleys. Most of the valley bottoms are narrow. The upland, 
ranging from 950 to 1,000 feet in altitude, is a glacially modified remnant of the Lexington 
peneplain. 
South of the Wisconsin boundary the Laughery escarpment, crested by the cherty Laurel 
limestone (Niagaran), is the western boundary of the Dearborn upland. This Niagaran scarp can 
be traced below the drift as a feature of the bedrock topography and is recognizable on the drift 
isopach map (pl. 1). It can be traced northward through Henry County, eastward across the 
southern part of Randolph County, and into Ohio (fig. 3). 
Buried valleys that have been traced are deeply incised below a fairly flat upland whose slope 
coincides with the gentle dip of the rocks. Glacial deposits thicken from less than 50 feet in 
Franklin, Union, and Fayette Counties to more than 200 feet over the north and west margins of 
this upland. 
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Figure 3. Map of Indiana showing bedrock physiographic units. 
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Muscatatuck regional slope 
The back slope of the escarpment formed by the resistant Silurian limestones of southern 
Indiana (Laughery escarpment) is a gently westward-dipping structural plain called the 
Muscatatuck regional slope (Malott, 1922, p. 86-88). It is covered with thin Illinoian drift in 
Indiana and can be recognized for a short distance north of the Wisconsin glacial boundary (figs. 
1 and 2). 
North of the Wisconsin boundary the Muscatatuck regional slope retains its characteristics 
as far as the bedrock structure has a distinct westerly dip. In Rush and Henry Counties, Middle 
Silurian limestones increase in thickness from about 50 feet to more than 200 feet, and the regional 
dip ranges from about 30 feet per mile to the southwest to almost the vanishing point over the 
broad top of the north end of the Cincinnati Arch (fig. 4). Because of the extent of this Niagaran 
limestone plain, it should be recognized as a physiographic unit separate from the regional slope 
to the south. The northern boundary of the Muscatatuck regional slope has been placed along the 
upper reaches of a large bedrock valley in southern Hancock County and across Henry County 
(fig. 3). 
A northward-trending belt of fairly rugged morainic topography lies over the Laughery 
escarpment in Randolph, Henry, and Rush Counties. The high bedrock surface along this 
escarpment (fig. 5) probably contributed to the formation of a re-entrant between ice lobes in this 
area. Drift is thin and outcrops of the underlying bedrock are abundant along the east side of the 
regional slope, but glacial deposits increase to about 200 feet in thickness toward the west edge 
of the slope. 
Scottsburg lowland 
The Muscatatuck regional slope grades westward into a narrow lowland formed on 
Devonian and lower Mississippian shales (fig. 6). Most of this region, named by Malott (1922, 
p. 88- 90) the Scottsburg lowland, is between 600 and 700 feet in altitude, and relief is slight. Thin
Illinoian drift blankets this region. The Knobstone escarpment rises abruptly above the west edge 
of the lowland to form its boundary. 
Glacial deposits, which thicken north of Johnson County, entirely obscure this lowland. On 
the isopach map (pl. 1), however, the major features of this lowland are traceable along the strike 
of Devonian and lower Mississippian shales to the state line in northwestern Indiana. Because the 
glacial deposits over this physiographic unit are thick, in places exceeding 400 feet, not many water 
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Figure 4. Map of Indiana showing regional bedrock structure contoured on 
top of T'renton limestone. From Dawson, 1952. 
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Figure 5. Map of Indiana showing generalized contours on bedrock surface. 
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wells reach bedrock. Therefore only a few of the larger drainage lines have been identified across 
the buried lowland. 
Although prior to the Pleistocene epoch the Scottsburg lowland in Indiana was crossed by 
five large rivers (fig. 7), none of them followed it for any great distance. The lowland is primarily 
the result of more rapid erosion on shales than on the limestones and sandstones which underlie 
adjacent uplands. Much of this lowland probably was formed in late Tertiary (Parker) and early 
Pleistocene time, although degradation continued in the southern part throughout most of the 
Pleistocene. 
The present topography over this preglacial lowland includes some of the flattest parts of the 
Tipton till plain. The few moraines are weakly developed, and postglacial dissection has been 
slight. Drift is so thick that the underlying shales are exposed only along the Wabash Valley near 
Delphi, where postglacial erosion has uncovered the New Albany [black] shale. 
Norman upland 
The Knobstone escarpment, by far the most prominent topographic feature of southern 
Indiana, rises 400 to 600 feet above the lowland east of it and reaches an altitude of 1,000 feet 
between the Ohio and Muscatatuck Rivers. This escarpment forms the east edge of the Norman 
upland (Malott, 1922, p. 90-94), a physiographic unit that is on the dip slope of a cuesta produced 
by resistant sandstones and siltstones of the upper part of the Borden (lower Mississippian) series 
(figs. 6 and 7). The western boundary of the upland is gradational and is drawn where sinkholes 
of the karst plain to the west become predominant over valleys that have been erodedby running 
water. 
According to Malott (1922, p. 173), the Norman upland is a remnant of the late Tertiary 
Lexington peneplain. Its altitude exceeds 1,000 feet in the south but decreases gradually northward 
to 650 feet in Warren County (fig. 5). The upland is maturely dissected in the unglaciated part of 
southern Indiana. Dissection of this upland also undoubtedly continues northward, but many of 
the smaller buried ravines probably never will be located. Partly because the locations of these 
buried ravines are unknown and partly because the buried part of the Norman upland has been less 
dissected than that south of the glacial boundary, this region appears on plate 1 and figure 7 as 
extensive tracts of flat upland trenched by few valleys. 
Deep re-entrants through which large  preglacial valleys entered the Norman upland 
from the east exist in the almost solid front of the Knobstone escarpment (fig. 7). The 
s o u t h e r n m o s t  o f  t h e s e  r e ­
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Figure 6. Generalized geologic map of Indiana. Adopted from Geologic map of Indiana, 
1956, by Indiana Department of Conservation geological Survey. 
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entrants, at the junction of the Muscatatuck and East White Rivers, is south of the part 
of the state covered in this report. A similar westward extension of the Scottsburg 
lowland is in northern Hendricks County, where a bedrock valley comparable in size 
to the present Muscatatuck breached the Knobstone escarpment. Thickness of drift 
commonly exceeds 200 feet along this valley. Farther north, in Tippecanoe County, 
the junction of Teays Valley (fig. 8), a preglacial trunk stream across central Indiana, 
and one of its larger tributaries lies at the base of the escarpment. 
It seems improbable that prior to the Pleistocene the White River headed east of 
the Knobstone escarpment, as Malott (1922, p. 168) suggested. No re-entrant has been 
found in the Knobstone escarpment at any place where preglacial West White River 
might have crossed it. The valley that now is followed by White River seemingly was 
widened and deepened during the Pleistocene. 
The width of the Norman upland broadens northwestward from less than 1 mile 
at the Ohio River to about 40 miles north of East White River and then narrows again 
farther north. Glacial drift is less than 50 feet thick over much of the upland, and 
outcrops are fairly common. Drift thickens to more than 200 feet, however, over the 
intrenched bedrock valleys in Hendricks and Montgomery Counties. 
A complex group of moraines deposited during a readvance of Wisconsin ice (fig. 
2) constitutes much of the present surface topography above the Norman upland in 
Fountain, Montgomery, and Hendricks Counties. Although the buried Knobstone 
escarpment has no recognizable surface expression so far north, the higher bedrock 
must have influenced the deposition of these moraines. 
Mitchell plain 
The Mitchell plain is a karst terrane that was formed upon thick middle 
Mississippian limestones in southern Indiana (Malott, 1922, p. 94-98). A few miles 
north of the Wisconsin boundary these limestones are covered by an overlap of lower 
Pennsylvanian clastics. A few karst features can be seen through thin drift in Putnam 
County, and the buried Mitchell plain exists as far north as southwestern Montgomery 
County (fig. 3), where solution-widened bedding planes and fractures are reported 
occasionally by well drillers. No other karst features, however, have been recognized 
beneath the drift, which ranges from the vanishing point to 150 feet in thickness. 
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Figure 7 Physiographic diagram of Indiana showing topography 
at the close of the Pliocene. 
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Figure 8. Map of Indiana showing present and pre-Pleistocene drainage lines. 
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Crawford upland 
The most rugged topography of southern Indiana is found in the Crawford upland (Malott, 
1922, p. 98-102), a physiographic unit that is separated from the Mitchell plain to the east by the 
ragged Chester escarpment. Trenchlike, flat-bottomed valleys, rock benches, and local structural 
plains typify its land forms. Caverns and karst valleys are common, and remnants of the Lexington 
peneplain are recognizable at some places. The western boundary of the Crawford upland is located 
where the angular topography formed on alternating massive sandstones, shales, and limestones 
of the Chester (upper Mississippian) series grades into rounded land forms that are a result of 
erosion on Pennsylvanian shales and coals (fig. 6). 
North of the Wisconsin drift margin the upland widens somewhat to include the region of 
gorge like valleys cut into the Mansfield sandstone in Parke, Vermillion, Fountain, and Warren 
Counties. Relief features characteristic of the Crawford upland continue as far north as the bluff 
overlooking the Teays Valley. Part of the preglacial divide between the Teays and Wabash drainage 
basins was in northern Parke County, and Sugar Creek now is trenching part of this former upland. 
During part of the Wisconsin glaciation, the north end of the Crawford upland lay between 
ice lobes in central Indiana and eastcentral Illinois. Although it is the location of many rugged 
morainic features, drift is thin over most of this preglacial upland, and many present streams have 
cut valleys in bedrock. Thick drift is limited largely to buried valleys. 
Sullivan lowland 
Prior to glaciation a topography of subdued land forms which had moderate relief along the 
major valleys was formed upon the Pennsylvanian strata of central Illinois and southern Indiana, 
where weak shales permitted valley widening to a greater extent than was possible in areas of more 
resistant rock. Most of the bedrock slopes are gentle, smooth inclines, unlike the angular 
topography of the Crawford upland, and, except near the bedrock strath of major valleys such as 
the Wabash, deep stream courses are uncommon (Wier, 1952, fig. 3). Because the bedrock surface 
in Sullivan County, Ind. , seems to exemplify the characteristics of this unit, the name “Sullivan 
lowland” is used for it at this time. 
This physiographic unit is essentially continuous with the part of central Illinois called the 
P e n n s y l v a n i a n  l o w l a n d  b y  H o r b e r g  ( 1 9 5 0 ,  
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p. 35-37), but a geographic name was selected in preference to use of Horberg’s term because of 
the possibility of confusion with the Pennsylvanian unit of geologic time. The Wabash lowland 
that Malott (1922, p. 102-104) defined is a present physiographic unit of comparatively little relief 
and extensively aggraded valleys. These characteristics are largely the result of Pleistocene 
deposition; therefore, the Wabash lowland does not exist as a region of the bedrock topography. 
Most of Malott’s boundary between the Crawford upland and the present Wabash lowland 
serves equally well as the east edge of the pre-Pleistocene Sullivan lowland (fig. 3). Except for 
valley filling and subdued relief, the topographic features which can be used to separate the two 
regions existed prior to glaciation. Little of the Sullivan lowland lies north of the Wisconsin 
boundary in Indiana. It is restricted to southern Parke County, Vermillion County, and the west 
edge of Warren County, where it seems to merge with the Knobstone escarpment along the south 
bluff of the Teays Valley near the state line. 
Bluffton plain 
A nearly flat limestone upland that slopes gently to the north constitutes the bedrock surface 
in east-central Indiana. It is bounded by a large preglacial valley from northern Allen County to 
near Logansport, in Cass County. On the west it grades into the Scottsburg lowland and on the 
south lies next to the Muscatatuck regional slope and the Dearborn upland. The boundary between 
this upland plain and the Muscatatuck regional slope is a transitional one in Hancock and Henry 
Counties. It has been drawn across a narrow divide between the Whitewater Bedrock and Wabash 
Bedrock drainage basins in southwestern Henry County and then follows the course of a bedrock 
valley westward across Hancock County. Because the flat, plainlike character of this upland is well 
developed in Wells County, and drift is thin enough near Bluffton to expose the underlying dolo­
mites, the name “Bluffton plain” is here proposed for this region (fig. 3). 
This plain is about 900 feet above sea level in Randolph and Jay Counties. Its altitude 
decreases to 750 feet near Teays Valley in Blackford and Grant Counties and to 650 to 700 feet 
in Wabash County. North of Teays Valley it never rises much above 750 feet in altitude but slopes 
into a lowland to the north. The plain was formed upon the thick sequence of Silurian limestones 
and dolomites of northern Indiana, and its slope corresponds closely to the regional dip on the 
north end of the Cincinnati Arch (figs. 4 and 5). 
Nearly level, broad upland tracts characterize the Bluffton plain. 
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It is crossed by several incised, precipitously walled bedrock valleys, many of which are cut into 
Cincinnatian shales beneath the thick Niagaran dolomite section (fig. 6). Local relief of 300 feet or 
more is common. Resistant Niagaran reefs stud the surface of the plain as low mounds and in many 
places buttress the walls of the bedrock valleys. The peculiar constrictions in the width of some of 
the larger buried valleys (pl. 1) likely were caused by reef masses which the preglacial rivers 
encountered. 
Karst phenomena were at least moderately well formed upon the limestone plain prior to its 
burial. Discoveries of caverns have been reported by water well drillers in Adams, Wells, and 
adjacent counties near Teays Valley and some of its deeply incised tributaries. Some of these 
cavernous openings in the dolomite are partly filled with red silt and clay; others are open and yield 
large quantities of ground water. Small dolines maybe observed in some of the reefs exposed near 
Lagro, in Wabash County. 
Rensselaer plateau 
The northeastward- sloping upland of northern Illinois, which Horberg (1950, p. 24-29) 
named the Niagara cuesta, seems to extend into Indiana. It is named here the “Rensselaer plateau,” 
because the features of this unit are well displayed in the bedrock topography of Jasper County, 
Ind., in the vicinity of Rensselaer. This unit is largely a dip slope that was formed upon Middle 
Silurian dolomites and limestones, but Devonian and Mississippian limestones also underlie it. 
To the south, the Rensselaer plateau ends at Teays Valley, and its northeastern boundary is 
placed along a large valley in LaPorte and Marshall Counties (fig. 3). Strata which underlie the 
back slope of the cuesta dip eastward from the LaSalle anticline in Illinois to a structural low 
between the LaSalle  anticline and a virtually flat-crested branch of the Wisconsin uplift that 
extends a few miles into northwestern Indiana (fig. 4). Dips rise slightly over this broad, 
southeastward-plunging axis and then continue to drop toward the Michigan Basin. 
The preglacial divide between the drainage to the Gulf of the St. Lawrence and to the Gulf 
of Mexico trends eastward across the dip slope of the cuesta and crosses a nearly flat plain in 
Newton, Jasper, Pulaski, and Fulton Counties. Except where drainage diversions took place during 
the Pleistocene, bedrock dissection is slight. The altitude of this part of the continental divide is 
about 600 feet. 
Although glacial deposits are less than 50 feet thick over a large area in the Kankakee 
V a l l e y ,  n o  b e d r o c k  o u t c r o p s  a r e  k n o w n .  D r i f t  
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thickens to nearly 300 feet in the large valley at the northeastern boundary of the region. Much of 
the bedrock surface has so little relief that thickening of drift along the Valparaiso moraine shows 
up readily on the isopach map (pl. 1). 
DeKalb lowland 
The bedrock physiography of most of the northern two tiers of counties in Indiana is a broad 
lowland formed upon Upper Devonian and lower Mississippian shales (fig. 6). Altitudes range 
from about 400 feet in valleys beneath the drift in DeKalb and LaPorte Counties to nearly 700 feet 
in St. Joseph and Elkhart Counties. Rocks underlying this lowland dip gently northward toward 
the Michigan Basin. The term “DeKalb lowland” is proposed for this physiographic unit (fig. 3). 
It is named from DeKalb County, where the lowland is well formed and where some of the thickest 
glacial deposits in Indiana are found. 
Because of the great thickness of drift and the abundance of buried gravel beds, few wells 
drilled over this lowland reach bedrock. Most of the data used to construct the generalized contours 
on this part of plate 1 were obtained from seismic work and drift thickness information provided 
by the Carter Oil Company. A notable exception is along the St. Joseph Valley, where several test 
holes in the industrial areas of South Bend, Mishawaka, and Elkhart have reached bedrock. 
Owing to the scattered information available at present, little can be said about topographic 
details or the extent of valley entrenchment in the DeKalb lowland. A divide between the Lake 
Michigan and Lake Erie Basins possibly exists in St. Joseph, Elkhart, and Kosciusko Counties. 
A buried trench whose extent and course still are undetermined is in this area. The topography of 
the DeKalb lowland should be gently rolling and should have only moderate relief except along 
intrenched valleys like the topography of the Scottsburg lowland of central and southern Indiana, 
which is formed upon rocks similar in lithology and structure. 
The minimum and maximum thicknesses of glacial drift recorded in this region- -namely, 
28 feet in Mishawaka and 525 feet just west of Elkhart, are within a few miles of each other. Drift 
less than 100 feet thick is exceptional, and most of the region is covered with 200 to 350 feet of 
Pleistocene deposits (pl. 1). Some of the greatest local surface relief on glacial deposits in Indiana 
is over the DeKalb lowland. Even if detailed control on drift thickness were available, isopachs for 
this area would still have to be somewhat generalized. 
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Lake George upland 
The upper part of the lower Mississippian shales and sandstones at the south margin of the 
Michigan Basin produced an abrupt escarpment which crosses the northeast corner of Indiana (pl. 
1). The Coldwater formation of early Mississippian age seems to contain the resistant beds that 
form the crest of this scarp. The name “Lake George upland” is proposed for the physiographic 
unit bounded on the south by the escarpment and extending northward on the dip slope. Lake 
George in Steuben County, Ind., and Branch County, Mich., is within a group of moraines that 
overlies this upland. The bedrock surface beneath Lake George is 750 to 800 feet in altitude and 
is buried beneath 200 to 250 feet of drift (pl. 1). 
So little of this escarpment and the upland north of it are present in Indiana that a detailed 
description of the cuesta cannot be given. It appears to be analogous, however, to the Knobstone 
cuesta of southern and central Indiana and probably will reveal similar topography when more 
details are known. Altitudes in the northern part of Steuben County show that the upland is 
between 750 and 900 feet above sea level and stands as much as 400 feet above the DeKalb 
lowland south of it. Glacial drift thins abruptly over the scarp from more than 500 feet to 150 to 
200 feet (pl. 1). Surface altitudes exceed 1, 200 feet in this part of Indiana, and some of the steepest 
morainic topography of the state is found here. 
PREGLACIAL DRAINAGE OF INDIANA 
By far the major part of the erosion that shaped the bedrock surface in Indiana took place 
prior to Illinoian glaciation, and most of it was probably pre-Nebraskan. Near the border of 
Wisconsin drift many of the present valleys follow preglacial courses which have been partly 
aggraded with glacial outwash, but over most of the region covered by Wisconsin ice the present 
drainage differs completely from that which existed earlier (fig. 8). 
At the onset of the Pleistocene, five major river systems drained Indiana. The largest of 
these, the Teays and its tributaries, extended across central Indiana. The Wabash and its principal 
tributaries, the White and the Ohio, drained the southwestern third of the state, and the Whitewater 
River was the main stream in southeastern Indiana. This drainage ultimately emptied into the Gulf 
of Mexico via the Mississippi Valley (fig. 9). 
A continental divide crossed Indiana from Jasper and Newton Counties in the west 
to Allen County in the east. Streams in the northern part of the state entered the St. 
L a w r e n c e  d r a i n a g e  t o  t h e  
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Figure 9. Map of Indiana and adjacent States showing late Tertiary drainage. Illinois 
data from Horberg, 1950, Ohio data from Stout, Ver Seeg, and Lamb, 1943                             
Figure 10.  Map of Indiana and adjacent states showing suggested extent of Kansan glacial ice and 
showing post-Kansan drainage. Illinois data from Horberg, 1950; Ohio data from Stout, Ver Steeg, 
and Lamb, 1943. 
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Atlantic via drainage lines across what now are the Lake Michigan and Lake Erie Basins. 
Bedrock valleys entering Lake Michigan Basin 
The pre-Pleistocene drainage into the Lake Michigan Basin is well represented in 
northwestern Indiana by several fairly large valleys (fig. 8). They can be recognized easily on plate 
1 with the available control, even though one cannot delineate them precisely. North of the present 
lake shore these valleys probably entered a large trunk valley eroded in the weak Devonian shales 
of the Lake Michigan Basin (Horberg, 1950, p. 44). 
LaPorte Valley.--A wide bedrock valley, here named “LaPorte Valley”, trends 
northwestward across LaPorte and Marshall Counties and enters Lake Michigan approximately 
at Michigan City. The valley seems to have been eroded in Devonian and lower Mississippian 
shales and may have had Devonian limestone exposed in its lower part. In the vicinity of LaPorte 
the valley is filled with more than 250 feet of glacial deposits. Only 100 to 150 feet of drift, 
however, is on either side of it. The altitude of the valley bottom near the edge of present Lake 
Michigan probably is about 400 feet. 
Although inadequate data prevent the detailed tracing of this valley, it seems to have headed 
in Kosciusko County and passed near Plymouth, in Marshall County. A major tributary follows 
nearly the same course as the present Kankakee River for a few miles southwestward from South 
Bend. The bedrock valleys traced by Klaer and Stallman (1948, pl. 3) are part of this drainage 
system. In places where control is adequate to define them accurately, LaPorte Valley and its 
tributaries are rather steep-sided and deeply intrenched. 
Other valleys smaller than LaPorte Valley also seem to have entered the Lake Michigan 
Basin from Indiana. A valley which trends nearly due north along the west edge of Porter County 
is filled with 150 to 200 feet of glacial deposits. 
Both LaPorte Valley and the valley along the west edge of Porter County probably were 
ponded at least temporarily and their waters diverted southward. Spillways were eroded across the 
bedrock divide in Starke and Kosciusko Counties. Other spillways may have existed, but they have 
not been located. 
Elkhart Valley.--A deep, narrow valley, here called “Elkhart Valley,” crossed the 
northernparts of St. Joseph and Elkhart Counties. The relationships of this valley still are 
undetermined. It may be a tributary of either LaPorte Valley or an uncharted bedrock valley in 
s o u t h e r n  M i c h i g a n .  T h e  t h i c k e s t  d r i f t  s o  f a r  r e c o r d e d  i n  
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Indiana, 525 feet, covers Elkhart Valley at the west edge of Elkhart. The rock surface at this point 
is 225 feet above sea level. Whether this low bedrock altitude is a result of glacial overdeepening 
or of fluvial erosion probably cannot be determined until the bedrock topography of southern 
Michigan is mapped in greater detail (Akers, 1938; Grant and Pringle, 1943). 
Bedrock valleys entering Lake Erie Basin 
Butler Valley. --Because few water wells go to bedrock and the density of oil and gas 
borings in the DeKalb lowland is extremely low, most of the datum points used to define both this 
lowland and the bedrock valleys that cross it were obtained with a seismograph. This information 
was later supplemented with drift thickness figures from stratigraphic test drilling. One large river 
system probably drained eastward through the lowland (fig. 7). The name “Butler Valley” is 
proposed for this bedrock feature, inasmuch as the lowest bedrock altitudes that have been 
recorded are along a line that passes through Butler, in eastern DeKalb County. 
Other valleys. --Stout, Ver Steeg, and Lamb (1943, p. 76-77) listed several bedrock valleys 
tributary to the ancestral Erie lowland drainage, but they extended none of them into Indiana. 
Instead, they stated that the northwest corner of Ohio had drained southward into tributaries of the 
Teays. In an earlier paper, however, Ver Steeg (1936, p. 920) described a preglacial valley that had 
drained eastern Indiana and northwestern Ohio toward the Lake Erie Basin. The evidence on which 
Stout, Ver Steeg, and Lamb based their assertion regarding drainage in northwestern Ohio has not 
been published. Nevertheless, the data used to prepare the maps showing drift thickness and 
bedrock topography of northeastern Indiana indicate that the slope of the bedrock surface must be 
eastward toward Ohio and the Lake Erie Basin rather than to the southwest. 
Teays drainage basin 
During the Tertiary period the principal drainage system in central Indiana was the Teays, 
which probably headed in the Piedmont of South Carolina (Stout and Schaaf, 1931, p. 671) and 
flowed across West Virginia, Ohio, Indiana, and Illinois. An early ice sheet, probably either 
Nebraskan or Kansan, deranged the Teays system and diverted the part that lies south of the glacial 
boundary into the Ohio Valley. 
Some confusion in nomenclature exists in geologic li terature 
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for this valley and its parts. Wright (1890, p. 86-88) used the name “Teays” in his description of 
a high-level, abandoned valley in West Virginia between Huntington and Kanawha River. He 
recognized its relationship to the present Kanawha. Tight (190 3, p. 50 - 51) adopted the name that 
Wright had used. Ver Steeg (1936, fig. 1) traced the course of this large bedrock valley 
northwestward across Ohio to the point where it joins a deep buried valley noted by Bownocker 
(1899, p, 179) in western Ohio and eastern Indiana and extended the name Teays to include it. 
Fidlar (1943, p. 415-416) suggested that the Teays had entered the Mississippi via the Wabash 
Valley, but he later (1948, p. 14) abandoned his hypothesis. Horberg (1945, p. 349) named the 
large bedrock valley that crosses central Illinois “Mahomet Valley” and stated that it might be the 
Teays. Thornbury (1948, p. 1359) suggested that the name “Preglacial Kanawha Valley” be used 
for this drainage line. McGrain (1950) also employed this name. Wayne (1 952b, p. 576) used the 
name “Mahomet-Teays system” for the pre-Pleistocene river that had crossed West Virginia, Ohio, 
Indiana, and Illinois. He restricted the name “Mahomet” to a shorter interglacial river that had 
headed in Ohio and that had followed the old trunk valley across Indiana and Illinois after the 
formation of the Ohio Valley. 
The name Teays is embedded so firmly in geologic literature that any attempt to supplant it 
seems useless. The long preglacial river should be distinguished, however, from the much smaller 
stream that drained only Ohio, Indiana, and Illinois after the upper part of the drainage basin had 
been diverted into the Ohio. Therefore Teays, as used in this report, refers to the preglacial valley, 
and the name Mahomet is restricted to the shorter interglacial valley of Ohio, Indiana, and Illinois. 
Recent work in Ohio indicates that the Teays Valley possibly had a course other than the one 
across Indiana. The bedrock floor of a buried valley located northwest of Chillicothe and described 
as the Teays by Ver Steeg (1936, p. 924-929) has a south gradient (Norris, 1951) and is in 
accordance with the bedrock valley of the Scioto River. Norris (written communication, February 
1953) believes that a continuation of the abandoned, silt-filled Teays Valley south of the Wisconsin 
glacial margin may exist beneath the drift, but he has not found it. Instead, the data he has seem to 
indicate the presence of a buried divide in Pickaway County, Ohio. Deep, gorgelike valleys can be 
traced both northwestward and southward from this divide, but no breach through it has yet been 
found. 
To change the preglacial Teays into a southward-flowing stream creates at least as many 
problems as it solves. The thick lacustrine silt section in the abandoned valley, as well as the 
northwest gradient of that part of the valley, indicated that the unglaciated part of Teays 
__________ 
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River could not have flowed southward. In addition, no outlet that would have been large enough 
has been found except the one across central Indiana. The valley through which the 'Teays River 
flowed is a narrow, vertically walled gorge where it crosses the Bluffton plain in Indiana. Resistant, 
massive Niagaran dolomite overlies Cincinnatian shales in the valley sides (fig. 6). Where it eroded 
through similar strata in western Ohio, a similar narrow, vertically walled gorge should have 
resulted. In Champaign County, Ohio, where drift is exceedingly thick even over the uplands, the 
chances of locating such a valley seem slight unless all available subsurface exploration methods 
are applied in a systematic search. 
Teays Valley in Indiana. --The Teays Valley enters Indiana in Adams County and trends 
generally westward across the state (fig. 7) through Jay, Blackford, Grant, Wabash, Miami, Cass, 
Carroll, White, Tippecanoe, Warren, and Benton Counties, where it crosses into Illinois.2 The 
present Wabash River widens abruptly at the two places where it intersects the course of the buried 
Teays--namely, at the Miami-Wabash county line and at Lafayette, in Tippecanoe County. 
Across the Bluffton plain the Teays is a nearly vertically walled chasm about 2 miles wide 
(pl. 1). Such a valley form probably developed because the massive Niagaran dolomites and 
limestones in the walls of the valley were more resistant to erosion than were the Cincinnatian 
shales, which underlie glacial deposits at the bottom of the valley. Bedrock relief is 350 to 400 feet, 
and drift that is more than 450 feet thick has been recorded. Niagaran reefs probably stood like 
bastions in the valley walls just as they do today where they have been exhumed by present rivers. 
The resistance of reef rock to erosion may have caused unusual valley constriction, such as is found 
in Jay and Miami Counties (pl. 1). Many more constricted valley sections probably would be found 
if datum points were spaced more closely. 
In Miami and Cass Counties the Teays passes through a structural saddle, which terminates 
the northwest end of the Cincinnati Arch (fig. 4), into the Eastern Interior Basin. The valley seems 
to widen considerably where it crosses the Devonian, Mississippian, and Pennsylvanian shales. 
Contours shown on plate 1 are somewhat generalized west of Miami County, however, because 
records of wells that reached bedrock are scattered. Water well borings and 
2 McGrain (1950) presented a detailed description of the course of the Teays across Indiana. 
The position of Teays Valley across Indiana and across parts of Ohio and Illinois as shown on 
maps that accompany two papers by Janssen (1952, 1953) differs considerably from its actual 
location. 
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seismic profiles in Tippecanoe, Warren, and Benton Counties reveal an intrenched valley about 3 
miles wide. Drift that is greater than 400 feet thick has been recorded in southern Benton County. 
Although most water wells within Teays Valley reach sand or gravel, some, especially in 
Tippecanoe, White, and Cass Counties, have penetrated large thicknesses of silt and fine sand that 
might have been deposited in a lacustrine environment. A pre-Illinoian ice sheet probably lay 
across the Teays near the Indiana-Illinois state line and impounded water in the deep valley. 
Danville Valley. --Bedrock Danville Valley (Horberg, 1950, p. 71) heads in Montgomery 
County and trends westward across Fountain and Vermillion Counties into Illinois. Glacial drift 
ranges from 125 to more than 200 feet in thickness over this valley. Brown (1882, p. 115) listed 
coal test borings along this buried valley in which more than 100 feet of drift were penetrated, as 
compared with about 50 feet a short distance either north or south of it. Most water wells drilled 
along Danville Valley terminate in sand and gravel. 
Danville Valley contains large quantities of buried outwash in both Illinois and Indiana. A 
narrow, outwash-filled gorge that extends from southern Fountain County across a Wabash-Teays 
divide to northern Parke County connects Danville Valley with Wabash Bedrock Valley. 
Nebraskan or Kansan ice may have temporarily blocked the Teays and diverted its waters through 
this valley. The diversion of such a large quantity of water across a major divide for even a short 
time would have caused trenching of the divide and deeper erosion along the new outlet. 
AndersonValley. --A large, northwestward -trending buried valley, which probably headed 
near the crest of the Laughery escarpment in Henry and Rush Counties, has been traced through 
Delaware, Madison, Hamilton, Tipton, Boone, Clinton, and Tippecanoe Counties to its junction 
with the Teays a few miles west of Lafayette. (See McGrain, 1950.) Wayne (1952b, p. 576) named 
it “Anderson Valley”, because Anderson, Ind., is on the till plain over it.
 Anderson Valley is a steep-sided, narrow gorge through Henry, Delaware, and 
Madison Counties (pl. 1). Near Anderson it is filled with more than 300 feet of glacial drift, much 
of which is fine sand and clay of lacustrine origin. Water wells drilled in a small tributary of 
Anderson Valley about 2 miles west of Anderson penetrated 100 to 160 feet of soft, plastic 
calcareous clay. Well drillers have reported finding similar material at several places in Anderson 
Valley. Some outwash gravels and sands also are found in the upper 150 feet of the drift. Deposits 
of at least two glacial stages can be identified from cuttings, and the presence of vegetation has 
been reported. 
Where it crosses the Scottsburg lowland in Tipton, Hamilton, 
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Boone, and Clinton Counties, Anderson Valley loses its canyonlike cross section. Because this 
valley was difficult to trace across this lowland, its approximate shape and position were 
determined by seismic data. Through this reach Anderson Valley must have carried glacial 
outwash, since most water wells tap gravel aquifers and do not reach bedrock. A few tributaries 
have been located across the Scottsburg lowland, but their courses are poorly defined. 
The deep, narrow gorge of Anderson Valley in central Henry County may have been cut by 
overflow waters into Whitewater Valley from a proglacial lake impounded in Anderson Valley. 
R. P. Goldthwait (oral communication) stated that spillways of some of the proglacial lakes at the 
east edge of Barnes Ice Cap, Baffin Island, are 200 feet deep and probably were cut into granite 
gneiss in a relatively short time. To attribute the Anderson Valley gorge through the Laughery 
escarpment to spillway erosion accords with Goldthwait's observations at Baffin Island. 
Wildcat Bedrock Valley. --Wildcat Creek is one of the few postglacial streams in northern 
Indiana which follows essentially the same course as a bedrock valley. “Wildcat Bedrock Valley” 
is the name proposed for the buried valley that heads in southwestern Grant County and crosses 
northern Howard County. Across Carroll and Tippecanoe Counties it nearly coincides with present 
Wildcat Creek (fig. 8). Glacial drift along Wildcat Bedrock Valley consists largely of outwash sand 
and gravel and ranges from 150 to 200 feet in thickness. 
Priam Valley. --The easternmost large tributary valley from the south heads on the north side 
of the Laughery escarpment in Randolph County, passes northwestward across Jay County, and 
joins the Teays in Blackford County. This buried valley is here called “Priam Valley” from the 
village of Priam, in Blackford County, which is located almost directly over it. 
The upstream part of Priam Valley seems to be fairly broad and has moderate slopes where 
it is cut entirely in massive Silurian dolomite and limestone. From southern Jay County to the 
Teays, however, the valley is a deep canyon about 1½ miles wide. Well records indicate that 
Ordovician shales underlie the 350-foot-thick drift in this part of the bedrock valley. 
Priam Valley may have perforated a slender meander neck (pl. 1) in secs. 2 and 3, T. 23 N., 
R. 11 E., but a gorge through there would be extremely narrow. Available evidence indicates that 
the valley probably continues southwestward. 
The headwater region of Priam Valley may have been part of the spillway of a proglacial. 
lake at least for a short time. Thick drift which contains outwash is traceable across the Laughery 
escarpment into the Whitewater drainage basin to the south. It is unlikely, how­
---
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ever, that this diversion lasted long, and the spillway probably was abandoned as soon as the ice 
uncovered a lower outlet to the north. 
Kentland Valley. --A moderately large bedrock valley heads on the continental divide in 
eastern Jasper County and crosses the state line in southwestern Newton County, a short distance 
west of Kentland. It is here named “Kentland Valley.” Collett  (l 883, p. 57) mentioned this 
bedrock valley, which probably continues into Onarga Valley in Iroquois County,Ill. (Horberg, 
1950, pl. 2), a tributary of the Teays. Kentland Valley, which is about 1 mile wide, contains 150 
to 175 feet of glacial drift. It probably was an outlet to the south for waters ponded in LaPorte 
Valley by glacial ice. A possible spillway exists in northwestern Pulaski County (fig. 8). 
Otterbein Valley. --A bedrock valley which joins the Teays in the northeast corner of Warren 
County about 2 miles south of Otterbein and which is here called “Otterbein Valley” heads in 
Pulaski County. Because sufficient altitude determinations are not available for a satisfactory map 
showing bedrock topography, the course of this valley southward into and across White County 
is somewhat difficult to trace. Moreover, interpretation of the subglacial topography from drift 
thickness is complicated by the Maxinkuckee and Packerton moraines (fig. 2) in eastern White 
County. Otterbein Valley probably passes beneath the present Tippecanoe River in northern White 
County. It is narrow and is filled with more than 250 feet of glacial materials, which include much 
-coarse outwash as well as quicksand and silt. A well in Otterbein Valley showed the following 
section: 
Record of well in SE¼NE¼ sec. 13, T. 27 N., R. 4 W.,

White County

Thickness Depth 
(feet) (feet) 
Wisconsin stage
 Till - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 36 36 
Gravel- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ­ 2 38 
Sand, fine, heaving (quicksand) - - - - - - - - - - - - - - - ­ 137 175 
Sangamon (?) stage 
Wood, moss, and leaves - - - - - - - - - - - - - - - - - - - - ­ 175 
Illinoian (?) stage
 Sand, fine, heaving (quicksand) - - - - - - - - - - - - - - - - 23 198 
Silurian system
 Limestone (water) - - - - - - - - - - - - - - - - - - - - - - - - - 3 201 
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Metea Valley. --Generalized contours of the bedrock topography based almost exclusively 
on seismic data permit the conclusion that a large tributary of the Teays crosses parts of Whitley, 
Kosciusko, Wabash, Miami, and Cass Counties. Well and seismic records obtained in 1950 and 
1951 have provided additional detail on the course of the large valley postulated by Wayne and 
Thornbury (1951, pl. 7) across northern Wabash County. Since the Eel River never coincides with 
the course of this valley (fig. 8), the name Eel Bedrock Valley used by them is inappropriate. As 
this bedrock valley joins the Teays a short distance southwest of the hamlet of Metea, in Cass 
County, the name “Metea Valley” is proposed for the buried drainage line. In Wabash, Miami, and 
Cass Counties, Metea Valley has been fairly well defined, but northeast of southern Kosciusko 
County data are inadequate to do more than generalize its course. 
Much of the glacial drift that fills Metea Valley consists of outwash sands and gravels, and 
only oil wells and seismic data provide information about the total thickness of glacial deposits. 
Drift over Metea Valley is more than 300 feet thick throughout its course as traced, and beneath 
the Packerton moraine in Miami County the drift exceeds 400 feet (Thornbury and Deane, 1955, 
p. 37). The valley floor is 150 to 200 feet below the adjacent buried upland.
Data still are inadequate for a detailed description of the headwater part of Metea Valley, 
which seems to cross an area in northern Whitley County where the bedrock altitude is relatively 
high. Thus the valley perhaps served as an outlet for a proglacial lake that had been ponded in 
Butler Valley. An alternate explanation, suggested by Stout, Ver Steeg, and Lamb (1943, p. 76 ­
77), is that Butler Valley did not enter the Erie Basin but contained a southwestward -flowing river 
that headed on the scarp of the Coldwater cuesta and entered Metea Valley. 
East of North Manchester the Eel River follows the course of a bedrock tributary of Metea 
Valley which probably headed in western  Allen County. The materials which fill this bedrock 
valley are largely gravel and sand (Wayne and Thornbury, 1951, p. 30). Thus except for 
information obtained from a few oil borings and recent geophysical data, little detail about the 
deeper part of the valley is known. Nearly all water wells tap shallow aquifers. Glacial fill generally 
is 200 to 250 feet thick in the valley and 100 to 150 feet thick over the bedrock uplands on either 
side (pl. 1). 
Minor tributaries. --Several tributaries of the Teays Valley which are not named in this 
report have been traced.  Of particular note are valleys in Benton, White, Tippecanoe, Wabash, 
Huntington, and Adams Counties (pl. 1).  Most of them are narrow, deep gorges intrenched in 
meandering courses below the gently rolling upland.  Large quantities of outwash interbedded 
w i t h  t i l l  a r e  f o u n d  i n  a l l  t h o s e  
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valleys which had southward -flowing streams, whereas lake sediments fill most of those which 
had northward -flowing streams. The bedrock valley which underlies the downstream end of the 
Tippecanoe River is partly filled with fine sand similar to that found a few miles away along 
Otterbein Valley. 
A rather wide, deep valley that crosses the northern part of Tippecanoe County seems to lack 
adequate headwater area for its size. It may represent an older course that was cut by the Teays and 
then abandoned, or it may be a small valley that was deepened during the Pleistocene. The glacial 
drift which fills this peculiar valley is predominantly outwash in the upper 200 feet. As few wells 
have penetrated the bedrock surface, the composition of the drift below 200 feet is not known. 
Wabash drainage basin 
Priorto the Pleistocene epoch the Wabash River and its tributaries drained most of south­
central and southwestern Indiana. The divide between the Wabash and the Teays drainage basins 
lay across Vermillion County, northern Parke County, Montgomery, Boone, and Hamilton 
Counties, and southern Madison County. Altitudes of the bedrock surface along this old divide 
in Parke, Fountain, and Montgomery Counties are 650 to 750 feet (fig. 5). Farther north along the 
Knobstone escarpment the bedrock altitude does not exceed 600 to 675 feet. The larger bedrock 
valleys of the Wabash drainage system in Indiana were either consequent or resequent streams 
which headed near the Laughery escarpment and flowed southwestward. Most of the valleys in 
the preglacial Wabash basin are south of the area covered in this report, but a few head north of 
the Wisconsin glacial boundary. 
Wabash Bedrock Valley. --Fidlar (1948, pl. 3) presented data on the size of the Wabash 
Valley, its physiographic development, and the depth of valley filling south of Terre Haute, 
although he did not study in detail the buried topography of the valley floor. Horberg (1950, p. 8 
3, pl. 1) discussed the valley and showed contours on the bedrock surface for the parts of the lower 
Wabash Valley that are in Illinois. This report, however, is concerned primarily with the bedrock 
valley of the upper Wabash. “Wabash Bedrock Valley” is the name proposed here for the bedrock 
valley that controls the course of the Wabash River from a short distance above Newport in 
Vermillion County to the mouth of the river. 
The  pre-Pleistocene divide between tributaries of the Teays and Wabash Bedrock 
Valleys (fig. 7) probably was in the part of northern Parke County that now is trenched 
b y  S u g a r  C r e e k .  N o r t h  o f  t h e  
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divide all buried valleys that enter the partly filled bedrock trench of the Wabash from the east point 
upstream and can be traced into Danville Valley west of the river. Wabash Bedrock Valley is 
slightly narrower where it crosses T, 16 N. and T. 17 N., R. 9 W. than it is either above or below 
that area. North of Parke County the Wabash is Pleistocene in age and probably is as young as 
Wisconsin upstream from T. 21 N., R. 8 E., in Fountain County. The course of the present Wabash 
from Sugar Creek to Terre Haute must have been a small tributary valley that was deepened during 
the early part of the Pleistocene. 
Wabash Bedrock Valley is about 1 mile wide in Warren, Fountain, Vermillion, and Parke 
Counties. Well records indicate that nearly all the 100 to 150 feet of drift filling the valley is coarse 
glacial outwash. 
Montclair Valley. - -A large bedrock valley which heads in Rush and Hancock Counties a 
short distance west of the Laughery escarpment crosses Hancock, Marion, Hendricks, Putnam, 
Parke, and Vigo Counties and joins the Wabash Valley about 5 miles north of Terre Haute. This 
valley now is completely obscured beneath thick glacial drift except for a short distance where the 
Wisconsin  sluiceway of Raccoon Creek followed its course in southern Parke County and northern 
Vigo County. Although this buried valley was actually the pre-Pleistocene course of the upper 
Wabash River, a different name should be used in order to avoid the confusion that might result if 
the name Wabash were extended to include the valley. The name “Montclair Valley” is proposed 
at this time, because water wells at Montclair, in northwestern Hendricks County, end in buried 
outwash in this bedrock valley. 
Montclair Valley is buried beneath more than 250 feet of glacial drift in parts of southern 
Hancock County, but drift is only 100 to 150 feet thick over the interfluves in this part of the 
Muscatatuck regional slope. Although the exact position of the valley across the buried Scottsburg 
lowland is difficult to trace with available data, a generalized course has been determined. In 
Hendricks County Montclair Valley enters the Knobstone escarpment through a large V-shaped 
westerly re-entrant of the lowland similar to the one farther south at the junction of Muscatatuck 
and East White Rivers in Jackson County. More than 200 feet of glacial drift fills this part of the 
valley, whereas less than 50 feet of drift covers much of the Norman upland. 
Wood and marsh gas have been found at a depth of nearly 200 feet in wells in glacial drift 
in northwestern Hendricks County. A large amount of the lower part of the valley fill is sand and 
gravel, but much till is found in the upper 60 to 80 feet. During the Wisconsin age most of the 
v a l l e y  w a s  c o m p l e t e l y  o b l i t e r a t e d  a s  a  d r a i n a g e  l i n e ,  
__________ 
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and it is unlikely that it was significant as a drainage line after Illinoian glaciation. 
West White Bedrock Valley.- -The area drained by the present White River is much larger 
than the drainage basin of the preglacial river. Although it flows in a pre-Wisconsin bedrock gorge 
across Morgan County, the river probably did not cut that course until sometime during the 
Pleistocene. The preglacial White River headed on the Norman upland in southeastern Johnson 
County and flowed westward. This part of its course now is covered with more than 150 feet of 
drift, but downstream from southwestern Morgan County the present river flows in a valley cut 
by its preglacial ancestor. This bedrock drainage line is named here the “West White Bedrock Val­
ley.”  The relatively narrow rock gorge in which the river now crosses most of Morgan County 
formerly was one of the tributaries of West White Bedrock Valley. The bedrock floor of the valley 
near Martinsville is about 70 feet below the present flood plain. Water well data indicate that nearly 
all the valley fill is sand and gravel. 
Two bedrock valleys, which probably join West White Bedrock Valley south of the area 
studied, head north of the Wisconsin boundary. 3 One of these valleys heads in Hendricks County 
and follows generally the same course to the south edge of Putnam County as that now taken by 
Mill Creek. Lower Mill Creek flows westward over Cataract Falls; the bedrock valley probably 
follows the same general route and may be the same valley that was noted by McGrain (1949a, p. 
165-168) in northern Owen County. 
The other valley headed in central Putnam County near Greencastle and can be traced 
southwestward. Eel River now follows nearly the same course in Putnam County. Its valley fill 
is nearly 100 feet deep. The preglacial ancestor of Eel River probably entered the West White 
Bedrock Valley near Worthington. 
East White Bedrock Valley. --Only a small part of the bedrock valley that controls the course 
of the East Fork of White River is included in the present study. The name “East White Bedrock 
Valley” is now proposed for this valley, which headed in central Shelby County and extended 
southward across Bartholomew County. Gravel is abundant in the 100 to 150 feet of glacial drift 
that obscures the valley north of the Wisconsin boundary. Probable Pleistocene diversion channels 
(fig. 8) seem to connect this valley with the headwaters of a northward -flowing tributary of 
Montclair Valley. 
Petersville Valley. --The largest tributary of East White Bedrock Valley north of the 
W i s c o n s i n  g l a c i a l  b o u n d a r y  h e a d s  n e a r  t h e  
3Neither of these valleys is named here, because names chosen now may seem inappropriate 
later when the lower reaches of the valleys are studied. 
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Laughery escarpment in Rush and Decatur Counties and joins East White Bedrock Valley in 
southern Bartholomew County. The name “Petersville Valley” is now applied to it because 
Petersville, a hamlet in Bartholomew County, is approximately above its course. Where moraines 
cross it, Petersville Valley is covered with more than 150 feet of glacial drift. According to well 
records much of the drift is coarse sand. 
Whitewater drainage basin 
Much of southeastern Indiana is drained by eastward-flowing rivers which join the Ohio 
River in Ohio. The largest of these, the Whitewater River, heads in Randolph County. The 
preglacial Whitewater drainage basin was approximately the same as it is today, although the actual 
courses of rivers have changed somewhat. 
“Whitewater Bedrock Valley” is the name applied here to the valley of an obsequent stream 
that headed on the Laughery escarpment in southern Randolph County. The course shown for it 
across the outer margin of Ordovician shales in northern Wayne County (fig. 7) is highly 
generalized because few water wells reach the bedrock surface. From southern Wayne County to 
Brookville in Franklin County the course of Whitewater Bedrock Valley coincides fairly well with 
the present west fork of Whitewater River. Below Brookville, it is the bedrock valley that controls 
the course of Whitewater River. The depth of valley fill is 150 to 200 feet. 
The bedrock valley of the east fork of Whitewater River is the only large tributary of the 
Whitewater Bedrock Valley. It heads in southern Wayne County, crosses Union County, and joins 
the trunk valley at Brookville, in Franklin County. A few smaller tributaries of the bedrock valleys 
of both forks of Whitewater River have been located in Payette and Union Counties (pl. 1). 
Moderate dissection had taken place prior to Illinoian glaciation. 
Proglacial. lakes ponded in both Anderson Valley and Priam Valley probably spilled over 
the Laughery escarpment into Whitewater Bedrock Valley. A deep, narrow buried gorge at 
Newcastle may connect with a bedrock valley in northwestern Fayette County that enters the 
Whitewater at Connersville. Detailed information about the course of this gorge across the 
intervening narrow lowland is lacking, however. A similar diversion channel or spillway, which 
connects Priam Valley with Whitewater Bedrock Valley (fig. 8), seems to exist near Winchester, 
in Randolph County. 
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THICKNESS OF DRIFT 
Glacial deposits in Indiana range in thickness from the vanishing point at outcrops of 
Paleozoic bedrock to a maximum of 525 feet in DeKalb and Elkhart Counties. Drift is thickest over 
bedrock valleys. Relief on the bedrock surface rather than present surface relief produces the 
greatest local variations in drift thickness. 
Exposures of bedrock are fewer and drift generally is much thicker above lowlands that 
were eroded prior to glaciation than above preglacial uplands. Most of the large Wisconsin 
moraines in central Indiana, however, overlie a relatively high bedrock surface (figs. 2 and 5). 
Moraines are well formed and massive above the Laughery escarpment in Randolph and Henry 
Counties, and the complex morainic group in Fountain and Montgomery Counties overlies a 
bedrock upland. In contrast, moraines over the buried Scottsburg lowland are indistinct and are 
fewer in number. 
In general, glacial deposits are thicker over northern Indiana than over central and southern 
Indiana. Drift is nearly as thick over the preglacial Scottsburg lowland in Marion, Boone, and 
Clinton Counties, however, as it is above the DeKalb lowland of northern Indiana. In all these 
broad areas of thick drift, much of the information used to compile the contours shown on plate 
1 was obtained by a geophysical field party, which used a shallow refraction seismograph, because 
too few wells reached bedrock for a satisfactory interpretation without additional data. 
North of the Wisconsin boundary the thickness of glacial deposits is influenced largely by 
bedrock uplands and lowlands. Drift ranges in thickness from 200 to more than 500 feet over the 
DeKalb lowland and from 150 to 400 feet over the Scottsburg lowland. Above the bedrock 
uplands of northern and central Indiana drift generally is less than 100 feet thick; glacial deposits 
are much thicker, however, over buried valleys. The greatest drift thickness reported along the 
Teays Valley is 453 feet in Grant County where the Mississinewa moraine crosses the buried 
gorge. 
LATE TERTIARY HISTORY 
Lexington peneplain 
The topography of Indiana undoubtedly went through several erosional cycles between the 
end of the Paleozoic and the beginning of the Pleistocene, and earlier peneplains generally were 
destroyed during succeeding cycles. The oldest cycle now recognizable in Indiana is the last one 
w h i c h  e n d e d  w i t h  u p l i f t  i n  t h e  l a t e  T e r t i a r y .  T h e  
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gently rolling late -mature surface of this erosional cycle, generally called the Lexington peneplain 
in Indiana, has been correlated with other peneplains of similar extent and preservation, particularly 
the Highland Rim peneplain (Fenneman, 1938, p. 432) in Tennessee, the Harrisburg peneplain of 
the Appalachians, and the Lancaster peneplain in Illinois and Wisconsin. 
The Lexington peneplain, which now is about 900 to 1, 000 feet above sea level in 
southeastern Indiana, slopes northward and westward toward the major Tertiary drainage lines. 
Its altitude in northcentral Indiana is 700 to 800 feet (Wayne and Thornbury, 1951, p. 26). 
Residual local relief on its gently rolling topographic surface is as much as 200 feet. 
In Indiana and surrounding regions the Lexington cycle never reached the hypothetical end 
stageof development, in which structural and lithologic control of topography disappears, before 
rejuvenation took place. Since this end stage of development was not attained, the uplands and 
lowlands shown on figures 3 and 7 would have been readily recognizable in Pliocene time. Their 
boundaries may have been shifted, however, as a result of post-Lexington erosion. Certainly 
differential erosion has acted upon the weaker and more soluble rocks to increase the differences 
in altitude between uplands and lowlands. 
Valley entrenchment and the Parker strath 
The rejuvenation of the streams that crossed the Lexington peneplain inaugurated a new 
cycle of erosion. Rivers, intrenching their valleys 200 to 300 feet below the peneplain, began to 
form broad flood plains. Lowlands were accentuated along the outcrop areas of weaker rocks, 
particularly near large streams. Outside the areas influenced by glaciation, this cycle of erosion 
seems to have continued to the present without a recognizable break (Wright, 1936, p. 126-127; 
1942, p. 159). In Indiana and adjoining states, however, Pleistocene glaciation interrupted this 
cycle. The partial cycle, which is represented by abandoned valleys, strath terraces, and the bottoms 
of certain valleys buried beneath glacial drift, is called the Parker strath (Fenneman, 1938, p. 301­
302). 
In north-central Indiana the main preglacial rivers seem to have been deeply intrenched 
below broad valleys that were about 100 feet below the level of the Lexington peneplain. Sloping 
gently toward the intrenched valleys, the bedrock surface is a bevelled upland, which has been 
interpreted as a strath terrace representing the Parker cycle (Wayne and Thornbury, 1951, p. 29). 
I now think that these berms more likely are the remains of old-age valleys which 
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crossed the Lexington peneplain and that the floors of the intrenched valleys are the Parker strath. 
PLEISTOCENE HISTORY 
From the time it was first recognized until recently, classification of the Pleistocene (glacial) 
epoch and its subdivisions have been frequently revised. Four ages of the Pleistocene epoch now 
are generally accepted, however, and adequate detailed evidence permits subdivision of the last of 
these ages into five subages. The table on page 50, modified from Flint (1947, p. 210) and 
Leighton and Willman (1950, p. 602), summarizes the Pleistocene sequence in the Mississippi 
Valley and the Great Lakes region. 
Pre -Illinoian glaciation 
Early in the Pleistocene epoch an ice sheet ponded and diverted the northwestward -trending 
Teays River (fig. 8) over a series of low divides to form the Ohio River (Tight, 1903, p. 96-102). 
Although the exact glaciation that disrupted the preglacial Teays drainage system has not been 
determined, the earliest ice to reach well beyond the area probably caused this diversion. 
Extensive drainage changes in the subdrift topography have long been the main evidence of 
a pre-Illinoian glaciation in Indiana. Although earlier glaciations may have taken place, the 
Nebraskan is the oldest Pleistocene drift of which geologists have record. No Nebraskan drift has 
been recognized yet in Indiana, but this ice sheet undoubtedly reached the state. Discovery of 
possible Nebraskan drift in the vicinity of Danville, Ill., would extend the Nebraskan boundary to 
that area (Eveland, 1952, p. 15-17). 
Several exposures of pre-Illinoian drift in southern Indiana have been correlated with 
Kansan stage (Wayne, 1954b, p. 1320; 1955, p. 47), and hard, oxidized till that well drillers report 
as immediately overlying bedrock in some places may belong to either the Nebraskan or the 
Kansan stage. Deposits of both stages have been identified in outcrop and in well cuttings in 
Illinois (Horberg, 1950, p. 70; 1953, p. 12-25). 
Leverett (1929, p. 33-47) described several partly decomposed erratics in northern 
Kentucky.  He postulated an extensive preIllinoian ice sheet to account for these boulders, 
because  the altitudes of some of the boulders seemed to preclude rafting by icebergs. 
Thwaites (1948, pl. 3) interpreted these scattered erratics as Nebraskan in age. Stout 
( 1 9 5 3 ,  p .  1 8 8 )  s u g g e s t e d  t h a t  t h e  s a m e  i c e  
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sheet that disrupted the late Tertiary drainage across Ohio also deposited the deeply weathered 
“fringe drift” of part of eastern Ohio. He considered it to be Nebraskan in age, although White 
(1951, p. 969) presented evidence based upon depth of leaching for an Illinoian age. 
Horberg (1950, p. 99) found that in Illinois the Nebraskan ice sheet extended into central 
Illinois and produced only minor drainage changes, whereas Kansan glaciers, which reached much 
farther south, caused most of the obliteration of Teays Valley in Illinois. Data from Indiana seem 
to bear out the Kansan age for the major drainage changes. 
In a review of recent North American Pleistocene stratigraphy, Flint (195 3, p. 5) pointed 
out that new data show the Nebraskan drift sheet to be less extensive than the Kansan, which 
followed it. 
Figures 2 and 10 show a hypothetical, but possible, boundary for the Kansan glaciations of 
Indiana and the adjoining states. Eastward from central Indiana this boundary is drawn with the 
assumption that the erratics and old drift in northern Kentucky are of Kansan age and that the age 
of the deeply leached Minford silts in the abandoned Teays Valley is Kansan. Northward from the 
Ohio River the Knobstone escarpment presumably controlled to a large extent the position of the 
ice front. 
Development of deeply incised valleys 
The Teays, Ohio, Wabash, and Whitewater Bedrock Valleys of Indiana and nearly all other 
large valleys of the Great Lakes and upper Mississippi Basins are deeply intrenched and have been 
wholly or partly filled with Quaternary glacial outwash and nonglacial alluvium. Likewise, the 
lower Mississippi Valley is filled with more than 350 feet of Pleistocene glacial and postglacial 
sediments (Fisk, 1945, p. 17). 
Some differences of opinion have arisen concerning the age of the deeply intrenched bedrock 
valleys. Ver Steeg (1936, p. 935-936) suggested that deep erosion took place along the major 
valleys (“deep stage”) after disruption of the Teays drainage system and left the Parker strath as 
a terrace above the intrenched rivers. He stated (Ver Steeg, 1936, p. 936-937): “The writer believes 
that the deep, comparatively narrow valleys buried beneath the glacial drift of western Ohio and 
incised below an old surface (Parker) were cut during Deep-stage time.... The Deep stage lasted 
from the flood stage of the Teays to the advent of the Illinoian glacier. “ 
Horberg (1950, p. 70) recognized probable outwash below Aftonian soil in the bottom of 
the Mahomet (Teays) Valley in Illinois. 
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Period Epoch Age Subage 
(System) (Series) (Stage) (Substage) 
Recent interglacial1 
Mankato 
Wisconsin glacial 
Cary 
Tazewell 
Iowan 
Farmdale 
Sangamon interglacial 
Illinoian glacial 
Yarmouth interglacial 
Quaternary Pleistocene Kansan glacial 
Aftonian interglacial 
Nebraskan glacial 
Tertiary  Pliocene 
1 The term Recent, as originally proposed by Lyell in 1833, was setup as the epoch since the 
appearance of man on the geologic scene, and included both time and deposits from the close of 
the Tertiary to the present. It referred specifically to the marine strata in the Paris basin in which 
a mollusk fauna that included almost no extinct species was found. “The Newer Pliocene 
formations... pass insensibly into those of the Recent epoch. . . .” (Lyell, 1833, quoted in Wilmarth,
1925, p. 51). Pleistocene was proposed by Lyell in 1839 to be used as a shorter term for Newer 
Pliocene. Forbes, in 1846, used Pleistocene in the sense of Post Tertiary-pre-Recent, and as a 
synonym of Glacial, a meaning to which Lyell agreed in 1873 (Wilmarth, 1925, p. 43-53). 
None of these terms still retains the same meaning that it had when originally defined by 
Lyell. Pleistocene and Recent were first proposed at a time during which the Glacial epoch was 
thought to have been a single, long “Ice Age,” and the sequence of alternating glacial and 
interglacial stratigraphic units into which it is now divided was unrecognized. Present usage 
among most glacial geologists (Frye and Leonard, 1952, p. 52; Woldstedt, 1950, p. 14-15; 
__________ 
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Thus the erosion there may have been entirely pre -Pleistocene. 
Thornbury (1948, p. 1359) interpreted the deep valley across north- central Indiana as part 
of the “deep stage” of the Teays drainage system and suggested that it was eroded before Illinoian 
glaciation by an interglacial river that headed in western Ohio. 
I think that the deepest erosion, or “deep stage,” of the Teays Valley is probably pre-
Pleistocene in age, although some valley deepening as well as widening may have been 
accomplished in early Pleistocene time. Where the Teays disappears beneath glacial drift near 
Chillicothe, Ohio, its bedrock altitude is 620 feet (Stout and Shaaf, 1931, p. 665). The edge of the 
upland above the deep valley in Wabash County, Ind., which has been interpreted as a strath terrace 
and a part of the same valley floor as that in southern Ohio (Wayne and Thornbury, 1951, p. 29), 
is about 600 feet above sea level. The length of the valley between Chillicothe and the west edge 
of Wabash County is at least 210 miles, and the stream course probably was closer to 300 miles 
long. The middle reaches of this river, therefore, seem to have had an average gradient of less than 
2 inches per mile, a figure which seems improbable. Differential uplift could have caused such a 
gradient. If differential uplift took place, however, its effects should be noticeable in Indiana in 
steepened gradients of eastward-flowing streams and lessened gradients of other westward-flowing 
streams. Such phenomena have not been observed. 
The deepest part of Teays Valley in Wabash County, Ind., is about 410 feet in altitude, 
which is 210 feet lower than the altitude of the valley at Chillicothe, Ohio. If one considers these 
parts as belonging to the same valley floor, the valley has a maximum average gradient of 12 inches 
per mile. Horberg (1945, p. 359) calculated the average gradient of Teays Valley between 
Chillicothe, Ohio, and Tazewell County, Ill., to be 7 inches per mile, and Stout, Ver Steeg, and 
Lamb (1943, p. 53) found the gradient of the valley across Ohio to be 12 inches per mile. These 
gradients are undoubtedly too high because they are calculated for a highly generalized valley 
course. The average gradient of the present Ohio River from the mouth of the Miami River in 
southwestern Ohio to its junction with the Wabash River is 4 inches per mile. 
After ponding and derangement of the Teays drainage system 
Bretz, 1955, p. 95-96) is to regard the time from the melting of the Wisconsin glaciers to the 
present as another interglacial age, which so far is of lesser magnitude than the previous interglacial 
ages. With this understanding of the stratigraphic relationships, Recent time, if the term Recent is 
to be retained (Flint, 1947, p. 205-208), should be regarded as an age rather than an epoch, as it 
has previously been defined. 
52 THICKNESS OF DRIFT AND BEDROCK PHYSIOGRAPHY 
and diversion of its upper part over a divide into the Ohio Valley had taken place, the beheaded 
remnant of the Teays drainage system, called Mahomet River, could hardly have intrenched itself 
deeply below its former level. Instead, the underfit river should have aggraded its valley after so 
great a loss of volume. 
The pre-Pleistocene Ohio River, a relatively insignificant stream, probably headed on the 
Silurian limestones that underlie the area of the Muscatatuck regional slope (fig. 3) southwest of 
Madison, Ind. Leverett (1902, p. 116-118), Fenneman (1916, p. 118119), and Ver Steeg (1938, 
p. 657- 659) thought that the Ohio headed upstream from Cincinnati, near Manchester, Ohio. They 
based their conclusions mainly upon two facts-namely, that the Hamilton (bedrock Miami) Valley 
bedrock floor has a southwest gradient, whereas it should have a northeast gradient if Hamilton 
Valley drained into the Teays, and that the Ohio Valley is distinctly constricted at Manchester, 
Ohio. On the other hand, Malott (1922, p. 136-138) and Fowke (1925, p. 87) believed that the 
Ohio headed near Madison, Ind. , and that the Kentucky River flowed northeastward through Ham 
-ilton Valley into the Teays (fig. 8). 
A somewhat different concept was presented by Norris (1948, p. 29), who stated: ‘The 
Hamilton River flowed southward through Butler and Hamilton Counties and entered the Teays 
River somewherein Indiana.”  This conclusion seems unlikely, however, because the only possible 
outlet of adequate size across southern Indiana is the valley now occupied by the Ohio River. 
Much evidence has been offered to support the hypothesis that the preglacial Ohio River 
headed near Madison, Ind. The Ohio River Valley is extremely narrow at Madison, and the 
adjacent upland is undissected (Fowke, 1925, p. 87). The upland on the Muscatatuck regional slope 
shows a lack of bevelling toward the Ohio River near Madison, but bevelling is found along the 
Kentucky River and its supposed continuation northeastward from Carrollton, Ky. (Fowke, 1925, 
p. 89). Moreover, bevelling toward the Ohio does exist below Madison (Malott, 1922, p. 138). 
Many of the streams which join the Ohio above Madison have a barbed pattern, but those that enter 
the Ohio below the old divide show normal relationships (Malott, 1922, p. 138). This fact is even 
more impressive when one realizes that these eastward-flowing streams flow against the regional 
dip of the rock. Deeply weathered chert (“Lafayette”) gravels are moderately abundant along the 
Kentucky River and along the Ohio downstream from New Amsterdam, in Harrison County 
(Leverett, 1902, p. 111-112). If these gravels ever were deposited in the Madison area, it is 
remarkable that they are not present now, for the upland there is so well preserved (Malott, 1922, 
p. 138).
The Teays River apparently skirted the north edge of the Cin­
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cinnati Arch instead of flowing directly across it as does the present Ohio River, and other drainage 
also probably became adjusted to this major structural feature. The parts of Kentucky, Ohio, and 
Indiana underlain by Ordovician limestones and shales are essentially a shallow topographic basin. 
The lower part of the Kentucky River lies entirely within this basin and enters the Ohio River 
above the probable old divide at Madison. On the northwest side resistant Silurian limestones rim 
the shallow topographic basin formed on Ordovician rocks. Streams that flow westward from this 
scarp enter the Wabash drainage area; those, such as Laughery Creek and Tanner's Creek, which 
lie on the east side of the rim of limestone join the Ohio River above Madison (Patton, Perry, and 
Wayne, 1953, pl. 3). 
I think it most unlikely that a small consequent river, such as the preglacial Ohio, could have 
accomplished the extensive headward erosion and the successive piracies that would have been 
necessary to form a valley that crossed the Cincinnati Arch. For this reason, in addition to those 
given above, I believe that preglacial Hamilton River probably flowed northeastward and that the 
Ohio River headed on the Muscatatuck regional slope near Madison, Ind. (fig. 9). One must keep 
in mind, however, that because both of the “divides,” at Madison and at Manchester, are in places 
where the Ohio River cuts through cherty Niagaran limestones, some valley constriction should 
be expected. 
Further, if both Nebraskan and Kansan ice crossed the Teays, both would have ponded it. 
All diversions to create the Ohio River need not be assigned solely to one or the other. In fact, final 
integration of the various parts of the Ohio as a result of Kansan glaciation seems more reasonable 
if some of the diversions involved had already been accomplished in Nebraskan time. Reversal of 
Hamilton Valley probably began during Nebraskan glaciation. 
The diversion of so large a river as the upper part of the Teays into the Ohio Valley most 
certainly would have caused static rejuvenation (Malott, 1922, p. 170) and rapid regrading of the 
Ohio Valley to take place. Glaciation which lasted long enough to derange the Teays system 
permanently likewise could have caused complete reversal of the stream in Hamilton Valley (fig. 
10). This stream, in cutting to accord with the enlarged Ohio, would have developed the observed 
southwest gradient of Hamilton Bedrock Valley. The relatively soft Ordovician shales in the 
Cincinnati area would have permitted fairly rapid reduction of interstream areas to conform to the 
new stream orientation. Thus the deep erosion (“deep stage”) of the Ohio River and its tributaries 
seems to have begun in Nebraskan time and continued through Kansan glaciation. 
Horberg (1945, p. 354; 1953. p. 26) drew generalized contours 
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on the Yarmouth (Horberg, 1953, p. 23) and Sangamon (Horberg, 1945, p. 354; 1953, p. 26) 
interglacial. surfaces of weathering in central Illinois. On the basis of these maps and the lithology 
of well cuttings along Mahomet Valley he concluded that the Mahomet River was an insignificant 
drainage line across Illinois after Kansan glaciation (1945, p. 355-356). The segment of Mahomet 
Valley across Indiana must have been a valley and glacial sluiceway until early Wisconsin time, 
however, since outwash gravels and sands are extensive along it. A possible explanation for the 
abundance of outwash in Indiana and the lack of it in Illinois is suggested by the deep erosion 
(“deep stage”) that seems to extend northward along the Wabash Valley nearly to the Mahomet 
Valley. At one time Fidlar (1943, p. 415) thought that Wabash Valley was the outlet for the Teays; 
he later (1948, p. 14) concurred, however, with Horberg's view that the Teays continued across 
central Illinois. 
Advancing Nebraskan (or earlier) ice undoubtedly ponded the Teays and temporarily 
diverted its waters into the Wabash. During each succeeding glaciation its successor, the Mahomet 
River, must have been shunted at least for a short time through the Wabash Valley. Slackwater 
deposits in buried valleys in Tippecanoe, White, and Carroll Counties are supporting evidence that 
the preglacial Teays and interglacial Mahomet were dammed. Danville Valley, which contains a 
large amount of outwash for a northward-trending valley, may have been one of the principal 
Pleistocene diversion channels (fig. 8). 
The increase in the volume of water brought about by glacial diversion of the Teays and, 
later, the Mahomet down the Wabash Valley would have caused static rejuvenation and regrading 
of the Wabash channel. Integration of the upper Mahomet and the Wabash probably became 
permanent after Kansan deglaciation. Thus the deep erosion of the Wabash Bedrock Valley was 
accomplished mainly in Kansan time but was not necessarily contemporaneous with similar deep 
erosion in the Ohio Valley and in the Teays. 
Illinoian glaciation 
The most extensive glacial drift recognized in Indiana belongs to the Illinoian stage. North 
of the Wisconsin glacial boundary, drainage diversions of Illinoian age are difficult to distinguish 
from changes that resulted from other glaciations. Those south of the Wisconsin boundary have 
been discussed by Leverett (1899, p. 97-104) and Malott (1922, p. 252-255). Data from these 
reports were used to compile the drainage lines in the southern part of Indiana shown on figures 
7 and 8. 
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Most geologists consider valley filling to have begun during Illinoian glaciation. Whether 
this is strictly true or not, the extent of valley filling with Illinoian outwash and lacustrine deposits 
seems to have been greater than with either of the earlier (Nebraskan or Kansan) stages. Illinoian 
outwash undoubtedly was deposited in the many valleys which acted as sluiceways, but at the 
present time it is definitely recognizable only in those valleys which did not later carry Wisconsin 
melt water. As additional exposures are discovered and more well records and samples are 
obtained, however, it may become possible to distinguish buried outwash of the various stages. 
Illinoian ice also dammed many of the tributaries of the Wabash to form proglacial lakes. Silts and 
clays were deposited in these temporary lakes and partly filled the valleys. Fidlar (1948, pl. 1) and 
Thornbury (1950, p. 4-8) described most of these lakes and indicated their extent. 
Although the Mahomet Valley across Indiana was a large sluiceway during Illinoian time, 
the melt water probably had its outlet down the Wabash rather than across Illinois. Montclair 
Valley still existed as a large tributary of the Wabash. During Illinoian time most of the bedrock 
valleys north of Mahomet Valley probably were obscured completely. 
Wisconsin glaciation 
At its greatest extent Wisconsin ice covered about two-thirds of Indiana (fig. 2). The 
Wisconsin boundary, mapped first by Leverett and Taylor (1915, pl. 4) and later in more detail by 
Thornbury (1937, p. 40-42), was adopted as the southern limit of detailed work in the present 
study. The few minor modifications in the boundary as shown on plate 1 were taken largely from 
a new map of the glacial geology of Indiana (Thornbury, in preparation), which was compiled from 
soil maps, aerial photographs, and new field data. 
During the Wisconsin age extensive valley trains were built down the valleys which served 
as sluiceways. Tributary valleys were ponded by the deposition of outwash at their mouths. These 
valleys have been mapped by Thornbury (1950, fig. 3). 
Wisconsin deposits  in Indiana, as well as the glacial and drainage histories of the 
Wisconsin stage, can be divided into four units.  The first advance of which a record is 
recognizable has been correlated with the Farmdale substage of Illinois and consists of a loess 
unit that is capped by a humus zone along the Wabash and Ohio Valleys.  The second of the 
Wisconsin drift sheets is the most extensive, and its southern limit is the Wisconsin boundary 
(fig. 2).  Comparatively little outwash is associated with the till of this substage 
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except along the Wabash Valley, and soil profiles on the till generally contain several inches of a 
loess-like silt in the “B” zone. 
Glacial ice disappeared from central Indiana after this advance, then readvanced to a position 
a short distance north of the earlier boundary that is marked by a rather distinct soil discontinuity 
but that does not correspond exactly to any morainic system as they are identified at present (fig. 
2). From Crawfordsville in west-central Indiana to Rushville in east-central Indiana it follows in 
a general way the boundary of the Champaign moraine of Malott (1922, pl. 3). Throughout 
northern and central Indiana, till associated with this stratigraphic unit is underlain by thick 
deposits of gravel, or lacus -trine silt and clay, or thin loess that contains mosses, spruce needles, 
and mollusks in the upper few inches. 
Both of these drift units and the interstadial deposit that separates them have been correlated 
with the Tazewell substage in Illinois, mainly on the basis of presumed correlation of moraines. 
East of the interlobate area along the Wabash Valley, however, relationships of the successive 
moraines may not be the same as they are in Illinois. Alternatively, the older of the two tills may 
correlate with Iowan drift and the younger, with Tazewell drift (Wayne, 1954a, p. 199-200). This 
is similar to the sequence suggested by Hough (1953, p. 259). 
The third Wisconsin stratigraphic unit is correlated with the Cary substage. The 
Mississinewa moraine probably marks the farthest advance of the ice in eastern Indiana during this 
subage, although the glacier may have advanced beyond this moraine in places. The abundant 
undrained depressions, depth of leaching, and pollen profiles of bogs indicate that the moraines of 
the Saginaw lobe in Indiana should be correlated with the Cary substage rather than Tazewell as 
they have long been regarded. The Valparaiso moraine has been thought to mark the greatest extent 
of Cary ice in the Lake Michigan Basin (Powers and Ekblaw, 1940, p. 1331). 
During the recession which followed the most extensive Wisconsin substage, drainage still 
followed parts of Mahomet and Montclair Valleys. Thick beds of outwash overlain by Wisconsin 
till are exposed wherever present streams have cut into the glacial plain of central and northern 
Indiana. In northern Indiana, where dissection is so slight that few good exposures are available, 
similar gravel beds can be traced by means of well records. Glacial deposits left during the second 
extensive ice advance (Champaign drift boundary of Malott, fig. 2) completely obliterated the parts 
of the Mahomet and similar valleys which still existed prior to Wisconsin glaciation. The Wabash 
River above Fountain County, as well as the upper course of White River and most of the other 
rivers which cross the till plain, became a sluiceway during the Tazewell glacial recession. 
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South of the Wisconsin boundary, outwash generally was channeled through incompletely filled 
preglacial drainage lines. 
During Cary time ice reached into Indiana from all three lobes, Michigan, Saginaw, and Erie, 
although their maxima did not take place at precisely the same time. Outwash from all three lobes 
poured into the St. Joseph-Kankakee sluiceway, a Wisconsin drainage line which nearly coincides 
with a preglacial. continental divide in Newton and Jasper Counties. 
The Wabash Valley already existed at the time Cary ice from the Erie Basin entered Indiana. 
The sluiceways now occupied by the Mississinewa and Salamonie Rivers were established at the 
margin of ice during Cary time. Neither of these sluiceways was controlled by a bedrock valley 
except for a short distance in southern Wabash County where the Mississinewa valley train widens 
over the Teays (Wayne and Thornbury, 1951, pl. 1). 
UNDERGROUND WATER IN GLACIAL DRIFT 
Occurrence, source, and movement of underground water 
All rocks and materials which make up the surface of the earth contain open spaces which 
may be filled with water either permanently or temporarily. The water which exists within pore 
spaces of the materials that constitute the earth's crust is called underground water, or more simply, 
ground water. The water which percolates into the soil moves downward under the force of gravity 
until it reaches the zone of saturation. Above the zone of saturation water is held in pore spaces 
only by molecular attraction; within the saturated zone all open spaces are filled with water. The 
Surface of the upper limit of saturation, called the water table, parallels more or less closely the 
configuration of the land. 
Ground water has its source in the fraction of rainfall which percolates into the soil. In areas 
completely underlain by clays and shales, less water becomes ground water, because these fine­
grained materials absorb water so slowly that a large part of the rainfall runs off. Terranes with 
porous or fractured substrata will absorb rainfall more readily. The position of the water table may 
fluctuate naturally with changes in rainfall, barometric pressure, or temperature. Artifical causes, 
such as pumping, ditching, or constructing a dam, also alter the position of the water table, as does 
a change in the amount and character of the vegetation. 
Ground  water normally moves from places of recharge to places of discharge, 
generally in the direction  of the slope of the water table. Therefore the flow is toward 
t h e  v a l l e y s  a n d  w i t h i n  v a l l e y s  
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is nearly parallel to the surface drainage. Ground water often seeps into the channel of a stream and 
increases its volume. Many streams, in fact, show little seasonal variation in discharge because of 
groundwater alimentation. Ground water moves most rapidly and freely through unconsolidated 
gravels and sands. In beds composed of fine-grained sediments, such as silt and clay, the small size 
of individual pore spaces and the molecular attraction of films of water to the particles which they 
surround inhibit free movement. Ground-water aquifers are bodies of permeable material that lie 
within the zone of saturation and contain potable water. 
Bedrock valleys as aquifers 
Large and continuous sand and gravel beds, which are the most important sources of ground 
water in northern and central Indiana, are much more likely to be found in buried valleys than over 
preglacial uplands, because the melt water which flowed away from the glaciers followed existing 
valleys. Outwash was deposited as a long, continuous valley train extending for many miles down 
the valleys which served as sluiceways. Streams which flowed toward the ice were ponded, and 
many non-ice-fed tributaries of sluiceways were dammed by deposition of outwash at their 
mouths. Most of these valleys contain fine-grained sediments of lacustrine origin and little 
permeable material. 
In many places the ice overrode outwash and covered it with a layer of till. Most of the 
deeper aquifers in buried valleys, many of which contain water under sufficient pressure or head 
to make them artesian, were covered with impermeable material in this way. 
Northern Indiana. --Over the DeKalb lowland glacial gravels and sands are abundant 
throughout the thick drift, and most water wells are shallow. Stallman and Klaer (1950) made a 
detailed study of the water resources for Noble County, which is in this region. 
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The following well record is typical of deposits found east of the Mississinewa moraine: 
Record of well in the NE¼NW¼ sec. 20, T. 33 N., R. 13 E., 
DeKalb County 
Thickness Depth 
(feet) (feet) 
Wisconsin stage 
Cary substage
 Clay (till) - - - - - - - - - - - - - - - - - - - - - - - - - -
Gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - ­
100 
5 
100 
105 
Tazewell (?) substage
 Hardpan (till)- - - - - - - - - - - - - - - - - - - - - - - ­ 60 165 
Gravel (water) - - - - - - - - - - - - - - - - - - - - - - ­ 7 172 
West of the Mississinewa moraine the surface clayey till shown in the above well log and any thin 
gravels associated with it are not found. 
The log of a well in the Valparaiso moraine, although the well is not within a large buried 
valley, illustrates the character of the glacial deposits in the area. Nothing which might suggest pre-
Wisconsin drift was recognized in the samples, although some of the lower till may be Illinoian 
or older. 
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Record of oil test well in the NW¼SE¼ sec. 19, T. 36 N. , R. 5 W. , Porter County. 
Elevation 735 feet A. T. Indiana Geological Survey sample no. 388 (Water­
bearing beds not noted) 
Thickness Depth 
(feet) (feet) 
Wisconsin stage
 Till, sandy, oxidized - - - - - - - - - - - - - - - - - - ­ 10 10 
Till, sandy, gray - - - - - - - - - - - - - - - - - - - - - ­ 50 60 
Sand, fine, white- - - - - - - - - - - - - - - - - - - - - ­ 30 90 
Till, sandy; abundant black shale
 fragments; limonitic at base- - - - - - - - - - - - - 40 130 
Sand, fine, and silt- - - - - - - - - - - - - - - - - - - - ­ 20 150 
Pre-Wisconsin (?) stage
 Till, gray, sandy; contains black
 shale fragments- - - - - - - - - - - - - - - - - - - - ­ 30 180 
Till, gray, silty - - - - - - - - - - - - - - - - - - - - - - ­ 25 205 
Devonian system
 Shale, black - - - - - - - - - - - - - - - - - - - - - - - - ­ 97 302 
Limestone, tan, crystalline,
 dolomitic- - - - - - - - - - - - - - - - - - - - - - - - ­ 48 350 
Teays Valley system. --Buried outwash is abundant in nearly all the valleys of the Teays 
drainage basin in Indiana. Along some of the valleys, particularly Metes, Wildcat, and parts of 
Teays Valley, the deposits consist almost entirely of gravel and sand 200 to 300 feet thick. 
Normally, however, at least one reasonably thick till layer is found. The following well records 
show the materials which fill Teays Valley at various places across Indiana: 
Record of well in the NE¼E¼sec. 27, T. 26 N. , R. 7 E. , 
at Lafontaine, Wabash County
 Thickness Depth 
(feet) (feet) 
soil - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 4 
Gravel and sand (water) - - - - - - - - - - - - - - - - - - - - 296 300 
Limestone- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ? ? 
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Record of Purdue University well in the NE¼NE¼ sec. 6, 
T. 21 N., R. 4 W., Tippecanoe County
Thickness Depth 
(feet) (feet) 
Wisconsin stage

 Soil and oxidized till - - - - - - - - - - - - - - - - - - - 25 25

Illinoian (? ) stage

Mississippian system

 Shale, blue, and thin sandstone

 Till, blue - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 29

 Gravel (water) - - - - - - - - - - - - - - - - - - - - - - - 3 32

 Till, blue - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 34

 Gravel, dry - - - - - - - - - - - - - - - - - - - - - - - - - 13 47

 Till, brown, sandy- - - - - - - - - - - - - - - - - - - - - 3 50

 Till, gray, sandy - - - - - - - - - - - - - - - - - - - - - - 8 58

 Gravel - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 59

Till, brown, sandy, and silty - - - - - - - - - - - - - - 14 73

 Till, blue - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 77

 “Yellow muck” - - - - - - - - - - - - - - - - - - - - - - 4 81

Shale, blue, soft - - - - - - - - - - - - - - - - - - - - - - 47 128

 layers- - - - - - - - - - - - - - - - - - - - - - - - - - - 223 351

Anderson Valley. --Anderson Valley is partly filled with lacustrine clay, and the upper 
part of the valley seems to contain some outwash. The following well log illustrates the 
character of deposits in Anderson Valley in Madison County: 
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Record of test hole drilled at northwest edge of Anderson in center E. edge 
SE¼SE¼ sec. 3, T. 19 N. , R. 7 E. 
Thickness Depth 
(feet) (feet) 
Wisconsin stage
 Soil and till, yellowish-brown,
 silty - - - - - - - - - - - - - - - - - - - - - - - - - - - ­ 10 10 
Till, gray, sandy, silty, calcareous;
 dark shale fragments noticeable- - - - - - - - - - 20 30 
Till, pale grayish-yellow, sandy
 silty, calcareous - - - - - - - - - - - - - - - - - - - ­ 25 55 
Gravel, gray, rounded, coarse,
 and sand - - - - - - - - - - - - - - - - - - - - - - - - ­ 23 78 
Till, gray, silty, sandy, very
 pebbly, calcareous- - - - - - - - - - - - - - - - - - - 12 90 
Gravel, gray, rounded, and sand;
 chert fragments abundant - - - - - - - - - - - - - ­ 10 100 
Till, pale olive-gray, silty,
 pebbly - - - - - - - - - - - - - - - - - - - - - - - - - - 15 115 
Illinoian (?) stage
 Till, reddish-brown to pale yellowish­
gray, pebbly, silty- - - - - - - - - - - - - - - - - - - 27 142 
Till, gray, silty, calcareous - - - - - - - - - - - - - - ­ 3 145 
Sand, coarse, rounded, and
 gravel- - - - - - - - - - - - - - - - - - - - - - - - - - ­ 29 174 
Till, yellowish-gray to pinkish­
gray, silty - - - - - - - - - - - - - - - - - - - - - - - ­ 38 212 
Till, tan to gray, very pebbly- - - - - - - - - - - - - ­ 20 232 
Silt, gray, interbedded with thin
 gravel layers; pebbles rounded - - - - - - - - - ­ 16 248 
Silt, gray - - - - - - - - - - - - - - - - - - - - - - - - - - ­ 20 268 
Silurian system
 Limestone, dolomitic, yellowish­
gray; probably weathered
 fragments and cobbles- - - - - - - - - - - - - - - - 3 271 
Limestone, dolomitic, buff to
 medium-gray, vuggy; some
 pyrite and chert- - - - - - - - - - - - - - - - - - - - - 3 274 
Some tributaries of Anderson Valley were ponded and extensively filled with 
clay. The record of a water well drilled in one of the small  valleys shows that the 
d r i f t  t h a t  f i l l s  b e d r o c k  d r a i n a g e  l i n e s  
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may in some places contain no aquifers. 
Record of well in the NE¼NE¼ sec. 16, T. 10 N. , R. 7 E. , near Edgewood, 
Thickness Depth 
(feet) (feet) 
Wisconsin stage
 Till, leached and oxidized- - - - - - - - - - - - ­ 10 10
 Till, gray; contains thin sand
 and silt layers - - - - - - - - - - - - - - - - - - - ­ 44 54
 Sand, fine, gray, clayey - - - - - - - - - - - - - - ­ 6 60 
Illinoian (? ) stage
 Clay, brown to reddish-brown,
 plastic (lacustrine)- - - - - - - - - - - - - - - - ­ 103 163 
Pre-Illinoian (?) stage
 Till, sandy, pebbly, hard - - - - - - - - - - - - - ­ 1 164 
Silurian system
 Limestone (water) - - - - - - - - - - - - - - - - - - ­ ? ? 
Downstream, Anderson Valley contains coarse outwash, and where it crosses Boone 
(Brown, 1949, pl. 3), Clinton, and Tippecanoe Counties, few water wells penetrate the entire drift 
section. 
Wabash Bedrock Valley system. --Glacial materials only partly fill Wabash Bedrock Valley, 
and most water wells need to go only to the local water table. Nearly all of Montclair Valley is 
completely buried, however, and aquifers are overlain by till. Sand and gravel are abundant at 
depths generally less than 200 feet throughout this valley, and a few of its smaller tributaries 
contain silts and clays. 
West White Bedrock Valley. --West White Bedrock Valley is partly filled with outwash, and 
groundwater supplies in it are abundant. The following record of a well near Martinsville shows 
the various materials which fill the present valley occupied by White River a short distance 
upstream from the junction with the main preglacial valley: 
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Record of Indianapolis Power and Light Company well no. 1, see. 16, T. 12 N., R. 1 
E. , north of Martinsville
Thickness Depth 
(feet) (feet) 
Pleistocene series
 Soil and clay (alluvial)- - - - - - - - - - - 13 13
 Gravel, coarse - - - - - - - - - - - - - - - ­ 15 28
 Gravel and fine sand - - - - - - - - - - - - 2 30
 Gravel, coarse (water) - - - - - - - - - - ­ 9 39
 Sand, fine, heaving - - - - - - - - - - - - ­ 4 ½ 43 ½
 Sand - - - - - - - - - - - - - - - - - - - - - ­ 2 ½ 46
 Gravel, coarse, and sand (water)- - - - - 46 92 
Mississippian system
 Shale, blue - - - - - - - - - - - - - - - - - ­ ? ? 
East White Bedrock Valley. --East White River contains large amounts of sand and gravel. 
A surface sag over this relatively shallow bedrock valley localized a large glacial sluiceway even 
after the bedrock valley had been completely obscured. A broad, deep valley train deposit that 
crosses Shelby and Bartholomew Counties is an important water- table aquifer for domestic 
supplies atpresent. The potential ground-water resources of the narrower buried bedrock valley are 
fairly large and could be exploited more fully. 
Whitewater Bedrock Valley.--Whitewater Bedrock Valley is filled to a depth of 
100to150feet with glacial materials, principally outwash, although it contains much till. Shallow 
water wells generally are driven in the valley fill; thus few detailed well records are available. This 
bedrock valley is the only source of large groundwater supplies in an area of shale where ground­
water possibilities generally are poor. 
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